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4-ojJLq 


LAj-jc-j <y-aSJI jlLulIj J. toAl l ^Jc. I A.ia <^a“\1 I oVlaJI 

tf ^ 

(jj-uLjjill Ijjb cJ^pJ .^-jljJJ ^ _>JX. Ijj i n Si i^jjll Oaj jJLJI jj--‘I -■ 

A« JJ-S <Jj 4j. Aj i :Jia <t>JjJ£. oVjLa-o ■“■«■■■ lj J a lain £_iAj ^_a jjaacjxo^L I 
.^j jJI 0= ^ . 1 (Jlr^l I 6 J Lull I c- Lij^All ^ialaj Jclji jl ln‘> 

m Ijj mil ■ -j a 'll o f A a | ,.\ flfl <a JjJ ^ oL^LS jl gjja a '<lal I (. I tj > a I1 cuLc. I n K 
^J] . .(jj a . atl l j ■ r a-a~i a^J I ojLjIIj <<-alhII aJliSLIIj a «IUt I a a IL11 j 

. JXjI ^jl InUn I I \ ^Jl 

^y. u^n . 1 1 jJc.j ,juijJI aJc SjjJaJI .". J^ .l l r^VI i_aUJI ^jc 

iJSatll Kja> LuJ ~ J*» n viik .-.I ijUi SjjjS uj I -^1 i^£_yllj Ja ■» II ' i i~^ «.jja 

Holonomic jtll ijjJo-y i^ull a I « < sll a X til's ■! I a a .Ujll^ ^ n^tl 

• (5-LaLi (_>*a4j ^1 JLaJ.1) Jjill JJC. (juAjll jJcj (^jll 4 _ia . A j-oV) 

* — * • 

SljLSt I 4 o i a -s-f I | j fl*j S jLJ . Laj-^-Lrt Q j-La I r ujLjSJ I IjLA 

file- UjjLc .1 ^Jc. <uji ^7 jj /> i ll lj-& (jI .£-51jll jj-e. j \ a.ul 

•Cf^ 

< 2 jU jJJ £jj-oj .David Bohn j _ > s ijj Karl Pribram J_>L£ I a nj 5 L^iu * 

tyLacVl fJc. d»l ~M n i m £ j^oill .<AUAf. Jalul I^iA <iSljjVJ 

(^1 jl\) .5jSljJI JU* ^ 
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Ij| Lo < 7\'\ <JJjJ jj£JI J I ljL‘J Jj_JLJ ■ Qj ' ■» Lj ■ --J 

<c&tLaJlI ciLuojLxJlll cjLL^J ^»j ^If 6 jjL 2 6 J-a x * «sJI I d ^ 

.joAill ^ Irj «XM l£a_»lSLuaj 4.i£lftlI cLjoill 

z > 

ijjJeu jlioj I JjjirJ I A lit I jrti A £jJjj j i iiflj jJ U ji»^j| 

o^ J^LLltl oVLw J^. Jl La 1 • fjj-fcli jJS 

Cirvl oLa^ui^il JjLoLi JllI ^^11 c l_o_ifl jjojj 4_jj jLaJ I £ jitj JLlI ^jilgliiiV <_aLxiI 

Sj j 11 o(—i-u l I fil l Jjlll) Li flj.* a Jj-o ^ all J jl <<L»jill 

• j^.VI £L-a LaJba^l i^ajljLu d a tojlI qLl^I ifll Ij 


a*- I oP Jf J& S?P^ •Ajf?- Jcj 


6 j-A <j_o S J-=*Jj 


* 9 *• 

I JuLfl < J_» LuJJj <ftWCi lj-al JljLo ■"■ J£J 4-ijlii 

.JllaS J1LJJ 


t£j£i qa! <~i tjV I a «Uj f Jjajjj c UaJl c La AII JjijSj i<LoL*J I <.t.t *,*i\ 11 <_»jlaj ^Jl 
<a-ajaJI Lajj_j_=^ £_a I JJh jfl ~»J . Ifj Jm.-y 11 c LcA all clidal Jl <_ijLa_i_all ^.1 <n Jsfl 
J - > » J^. L>jJcu Ijj cLLfill ^ i i ii i 4_S ji I 6 j-A j r~i i njj .6j i »^11 oLuuLiil {ja-lJs 

t 

j J jl$- ^ Lj-d JjLS viUj £-o . <li_JUa 4_a*jJ Jj 5 J I<>^> ,juajlJLo JJ LjJS jo£l 
illi^L d_fll t . g . fi ^ A xoi La-o j_aIL j a 1 4 JlIL jin tUlI ^Jl ji^jl j^Lalj h j^-dlI jJL 
(LlL* oj^Lf o^ —Jjf oj^JI ^ o' c^-H o' LV aJ ^l —(^*-u \ • x ^ 

£ 1 . Aq 11 WJ ... i ^jJI g jjjl iujUJi ^ >i-Tl HU Vj . JJL^JllI^ 4 \j , r. i 1 

I Vul I wlli^L [.1 a n iiLO ole. < JLaJlU jail I j j * <jOjli 0 u.uUII 

* 

^* *i <■ 1 ftlI J iaj 4 h*s Jjp^j ( jjJj rw IxAj .^-L»_fl j\,^J_C 

cl i n fil l « u jaaiJ l^a| .^^Jl L^Ojl^a o Jj iai i j « d jl 1 juLiil I ^yflj .jkUl oJjt 

fi 

. 4 I i A ( J~ o 1 CjI 4 01 U11 pljjaj IjjaO 6jLacL 

O i i nt (jJJJjiaalI ( jojLa c 1 lAflll J^«7i ^jC 4-o JJlH 4 ohA. I I olju*jfl~ill ^\ joe. 

^j a 1 ^ o j i ^ jjij ciLuojLsOll jJjja ^jl <jjkJ ^jajjuaII o-oj . <JLfl l j In 


( S 



(j-* jliaVI > ij 6 ^ -V I J aj i.*C ^ 4_obJI riii. ..'■! lj ^-Xl I X.;!< I a 

^ jj-oj ■ .1~<M I 

jiijl] 

(j XJI Kul% nj eLj-j-iJI Jl j i A jj i_ijjb| Lj I <i_jl_jSLJI lia 
llJc. .^1*1] J^-cl j»4-i J^>pJI Ja.) ,j-“J .£-jjl_jU 5i^LiJI |»-jlj_aJI ^ JjLJIj 



i j-U s^iaj i i 
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0 .. „ | , » Vl ^.La-ill j-4 lla <j] ^jliix.1 .<IjLuJI oltj-L^jJll 

La_j ^jlaJI jjjill ^A ^.i'i^JI ^Lol 


^^1*11 J>a. Jj 1.M n jlLII J^oj j) llJc. .reality jJsljll J>c ■*. . Uaic. 

t 31 ^ 1 ji cjl\ jjj Sj^ 4 *\ a ^. 5 Ij^lI 4 aKI jujSj jjI .<u&i] 1 

.•ilLjji ^jUJI e^-JoJI ^_a 


"U-ujLuVl _>-ccaLi*JI jl dua. Lx ift -a LL-qj Cx^H ij* Ij-frJ jjS-aj ^ »JJj J-o 

.<iLLJIj J^ojJlj .cl. Aal lj .ajUl 

Cy*J Sfjj ciI- aj .. .a 5 jL oll oLoSJI (jLa <liijL*_o jtial ^ 

< oI I... r. I I LoS , j fl i ciII Ljj L .. g ,a C.I ^ *■ ■■■>!I * . a . j . .1 1 

"3". 1 "' 0 I v^l—aJI ^jl ^ . fl ll I. .- A il < ^ , lnS i n . 1 ^ic, J^-acjJI JjC 

u* ilj-^.V ^jLu jjt oLij^jjJI j_».| ^a jyijJlj .<_Jc. jlSkjjiU LLa I ■■■! ••■! 

£-aj .4-ilc Lx-slj l... .r.'.l U] v- * I. ^n (juLu/l < *>^nj V .dial .(cl .A all) ^jlill 

u" 1 * n ui - ® ••• ‘.i jUL i-ajjj ^1 1 <4-ujl=JI) <LiLLJI J^ol :J"Lo oVL~>-o JLajI 
<11 ^ji] ajjjaJI jvjJUJI j.■ M , 4xui_l I ( jJ3j • LoLa_» I LlfVA ^ju_J LuCuj LU I 

. ja j ^I=^j jJLij o^Ll^ iLLJI jj-aLjjuU <j*| 




.6*ljj Luij JllJi £jlaJI Ijj& 

Uh!^ * 6 j?- 4 lV , 0 VI ,jla. >Lal£ lL>*a jjSj jj lj$J jjS-oJ V JJj £g> 

£®U^ oi IJ® c-UJjJI vJJjj .^syi , '_n | 7 | ~ Jtli c^a. Lli.c.j ,jl .^JaljJI 
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jiill l^jjlSxa _>aVl d ijfl -V . .(Jjji.V I (_jaJ Lac }Lii .. al~A. . .7. J£ 

LlijjJLi JjJjij 1 n Ip JjjjlLi Loj j liUjj jjS ?■... !. ..*1 A (I-1 a 

. <ii.ljj La jjJI iflLJil <ae Ijj I *-aj J LlA £■jLaJI ^jll j-A £il_jll 

tf ? I? 

• -uVI Jls* iLaLS LiijJu liA (jujj Sj^a 

■-jjLa. .(jCjJI (jLLaj j^aJLa IjSljjJ jj] ^LliCj £jl-a. fJLt Jj* 

ft ? 

villjl oLatSJI l j“ u IajLui ^LLui Lcj Jtl^ jb oL^I^aI d_aj ( JJj 

:ajj - ^> 11 jjJc j^jL^lJI ^.sLuaiVI 

6« IJj la-i9j cilia J 7 jLaJI Ja^jj La J-A £jal^jli 

-*lj 

^aeljj Laj J&IjII .Aa>jj tS-i^ L« 

ji ^(j-U cg J j l *' :l 1 ^b 1 ! £*i oJj-^b cs-iLaJ 1 o>SJI Ja ~ » «■■ « ^ 

I ifl A-t i jiJ .<11 x9 j ,r J 4 .^.al*. Lp I d ■ a ■ .LM jlv.l | <^_a.j Cujjj . I »■>. a t ■ *■ i 4 la la" ^ 

if if 

j> -‘*■ > J jxlJ (jj£ tj-* 6 ^ 1 J a" ~vj 1 1 1 i .a j±u (gjl I jj j^ll jjjSlI Jjl (j-o 

jjl fr ii in . H - A-al^i} J*l£ JjJa. dljjl (jlj LxLa. yi .,ji»>ai]lj ^^ajilLi 

j -tj ft Ld-a yjj J j -a 1 i ii I ^)La^>llj (jjlillj .SjULI jvj A Lfl-o jj| SliA ( % J-axi Jjj^Iall 

^LlIIj djjjjaill eLjjjiJI d t. i<-i JjLualil £jJaj <Luj-*il — * I "*'l I j j . 4 i I ■ t. 
C»$-=Jl ylll J* J j ja.Jlj . a ^u-loj < i ii ***11 ^j\ ^ i i ^I 

CuJjJ I ( 5k i l I oL^jUuJJ 4 * Si x A • olj-iiuii jLxiV 

* »I^-^ ^^jLmi! yjJx, JjJajlIj ^VjixlI jjJ-jjj .^JlialLI LjJ_iiflj oLl^jLuJI 
6 j-A . 6 Jl Q ^kl I j_A l_5_l=J I jAuiib ^xJUl 1 i j laxo * U" ■..» Vj . J^Ajco^o ^j^Ja ^Jl 

pI^Ia. 1 Jaa) ^j-o ^jJ_a. J ^iT i i LxLjjj j-i-ij 01 ^j ^ I "» ^ » Laj I < Uq\II 

(^^nU J-A . ^ Q U11 1 j j^ft i 1 1 ^^-a-uu L 4 1 *% . l^-oj ^ I ^ I,i.r^ i , 6 T i t 1 Llll | 

S ^ -l SuJ I LijjifluJ J^Kil Q j) o 
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^ \ U“i aaij 4 olijla.) ^J| ^llaj 6 jIa]I JLj <UVilI aiA Si£- 

CiLfljjJU L&ljjl JU-a ^aujjj Laic jjl jSlf.I <5_iUJI »j,*tifl i jJL jaxafla 

^juuL-uVl LAjLu ^_fl cL^aill OjLLzwI JUl I cjj-uJj . C* L* Iga V LL jj jLimo^U 

. jtn 11 LmV I till ^J_1 J_A »_«**■>• »« jl A Jj LuJ I la il 1 *0-1L j-iit 1 oLjiulIj 

j5 * $ 

IJj 2> Jfrfl-iaj .jJjJI 6J4 JA ^jLaj ^Ic jjftj 1_3 .Jj-oj £ jLdI ^_L» Load) 

U* ° g-^J £jLLJI ^jli j ^1 5ajj £-o 

. LixmLujI Lj£L> 6j 1 Jifc L JjLxll jA^n l$jV NCll Bohf j-Ajj Jaj 5-jjj 


s a*M* ^b^ 3 ! 


.6j_i_i£LII .-. I ■ .. I ■ all .~.lj 1 lj \j -w ~»ll <^ <ij_i *baLxiI <> .‘.II ■ «■ 

( 5 j.ilI Cia j ^_i ».i -v ll o^LcLLj iijj wLuajj i /rr, j^.VI ._ul_=JI l jic. K ..I<j 
61 L a g.;I f . lij Ijlc .j ><LlSjJI Cj b .i U . a JI ^ (5^11 «_ijjJlII jJUJIj 

9 

dL^jj ^Jc jjJjjLS jJiC. LlJjLo ij a^ ll cj-uJj <LKj I lji«i All Joj Ijj ^LoJU 
JJL£. OVI Lo-A .eLjjjJI (J _fl jj JJ i u Lt-uV I (jj jjft ^yXA <A± A -A 5-5^Lc 

5-iU.VI JjjSu c Lsu> 1^\15Ci.o j 5^L*JI 4%t x./JI CiLu^Lj ILajAILuJ Ijlj Jj** fl ^y*^ 
< i jjiJJ ^JLaJI LI^.Jjaj 0-3.JJ J)| (jS-a-1 ^ 5_jL^jVUI jjV IjIojj .5aLgaVUJ SjLc 

.jjiljjJI £*ucujj dLL^JI £>Xa >U nun 

jajkll oLfl^Lc, ^JJ 61 il iVi u»^ n (jI ^cj ^j-c. Ljj_S lajl < i «■«**» IL * A*i> 

J-A £ LjjC. j-i-ojlL ^IjaJVL Ij-A JS yjj .\ ~WJJ <jL*_uil ^_lc a j L A- J£ 5 « /*\ •% LmjJ 1 

.4a-cI 6jJb jjjjJalii Lfl.lffj.iAj Ia5L=k ^ Lj| ^_A 5K«tiI Ij . 

^-5 j-ajj ^lll oLLf-jVLLIj ol jj-flll 4 -cuLSJI CjL j I a III Cula j-aJ> ^Jcj 

.oLLaiaJlj L^kjJI 
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u** ■ j t -nnl l Ijijjaj <L*_a.lj-aj ^g, t_ il S~i ll jUaV I i'll ,jLa. JjS o5>ll JjlI 

£.>“ I( j*1^nj I V 4 -x^.j-LI jljtVI jl jjiLa JSLlu j jj ■ A Ljll > c. t. "X I 

J ' l , ". | l “ !>< fdJ I f jl jLIaill Sjja.jil JljJI ^ i.fiA 

fi a 

(^jll JLaJLI klllj fjC. 1 ifi A a JjI JLaJU ^\S Lojjj . 1 j *11 vVi L-v ULfll 
<p I 1 »A g ij 4_l]l_ji_uJ I j!^cV I jU^LJ JtoJL I ^A I j * > '•, 4 1 1 1 l j I. >s j*i 
■ 5-9cuL ^JUlLj jjju ^iJI oLLu^JI jjjxll 

jSIj (^n) 5 JLjJI ^ aj ,.. > jo 11 jj-aJL I j)^ ~X 3J L^a’ic. 5j-o j*u.i.:^ 

J-flj . j^.1 V1 ^ n 1 A J Ij-flL^a| cJJ.il ^j-uJ Q Ll*. A L» jJJ <ifrjft Jj I jj_ixoL^11 

Lft (jLS ^jl i j-o jvcjl I <4 j 1 j •% >1 1 jlJX.V I ( j Jcum X I ^j^- LaI I jvg m fltl IjLjJb 

u ? 

cJJj ^A L&^Juoj I . A/>lr Jl^i 

* * • * 

ijfij . LfJ l j g nj 6 JjJL Li Lfl I > i <j I I tjlr tc. L>j. i fll I JI \ <% 4j | j J_uj 

? j 

LiJj_i_i L$& jySJ iyjJeall cLijo-ill ^jA toJjtAC. 5 JjJ_ 2w ji^fl I OiXj-la S^JLa.V I 6 j_J_ai I 
tjl I^ y* 5-fljj-aJU *L»j^iJI ij\ <Jul2-a. {j* |x£^1I j^Lc.j .^ISLajII ^JLc. ^jlx jLL| 

L aijfc LaaLl i p i i^ j l < > 11 jiliUL ft lj 6JJ o jJjLiLo Cu«i J ajLIIj jLo^Jlj i^jlilf 

^ I A l I ^A JjjJJjIa III j Lai jJLxll ^j-a 

<JIj JTjL^ <^_uiu!lll uj l a Ju CjU^Lu pLij ^J| jP^ lj <a-Jj 

jlljVI CjLjjJoj a joaii jJ LL plj i «u Q*i jLa»»V CjVjI ^ 11 ulil (jl ^ l r - 

JUkll jLL] Cuuu I ji «^J| ... 4_iiLaJI I 4 1 1 j I f I j , M oL jlail lj <illi]l 

■V>ur 


* u 1 n » 11 4-L Lil I p LxJiV I i ii i Llij L>— a jJ-a Llu t lioj ^JS^-o I J 

^]| 4jLuA| • i ju j ft 11 1 jJLxll Lflj_*-a j 0 i n , 11 ^-iL^-niJI ^.iJi.l 1 (jLi f^JLULj 

^_ vL*i~i , **ii V .5^1 i j J l { jA Sjj -* oj jIjlcJ 1 g fto< (jlfLaVI ( j^a jjjLill ^yi lj_tu <«JJj 
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jlj-a_l_uiL Lfl aj <£jl—a-JI jj-o U e\ VlI lj_A ilLljl .^JULi CjLL^j^LN »■ fl iJ a * 

. LajVjL*_o 6J_A 4-JJJwOJ^ 4 ilr. JjJLLj La£ 1 ,1Ab%.Vij 

J~i flj uLu^ (jl 4 6 % fl -^- ^&£j 61 ■ auV I ^-ic. SjLij (jSJ 

L_flHJ( u Lu^ U£ .<jj la JI p Lj^laII olu* iLuiI j \»«« &J SjLkA 11 oL^Li^J 1 

<5 «, 

^J| ^j_X-ulU IjLLflA <ZenO ij-l I III flj <JLj 1 ull CjLlL^-JJ tC j Lui I flllj <ClU-L Ajji. 1^ 

^Jc. jirii>j Lutr I ^cJLfcj LJ JuJLflV I 4 Vj_ij . j i/ill 

.^jLLI llllx ^yS 4 jjJj ^;jJI ^jujLoiVI jJ jJ Ij} jJBLusJI 4 Lo\ 

j n .oLL^jVUIj jLfl_i-o.VI jj\ ^ *il CjLJVI jj-a J-jJ-aJI 
6 JxLuxl QA U.O tli l ^ I K i ll^ i A JljJ u 1<<» ^ If LjcLaiJ ^Jl t jXlJj^AU 

|3l^jLI m> <l.i.n IjAj (jLlxLI ^jlSLo^II) <j-aVI “i* fl i I ^-ic. ifll I e LS_i 

5 jLcj 6J-A ^_jj^_$JI oLJ] ^Jc. j-la-JI Lj-1-ft) I Jlkjj . 5-i^Tl_aj <xol < \ n 

, djj * *f ‘ 11 

oljjlA t jjjJaJ <JLajJI L^ Jjjj juQ Ift <JjdUijl 6jJb Jjl 

Gordon Kdnc CxS^j^S^ j q * l A * > jl 4 ajL^jJ I V . 4.1^* * i«j 

JL^ji O’ j L^i^ai a <Uj>L. 

5 K .i t i. ft <Loj I 1 oULta jl I QLflLu<a ^JJ I injVi 1 aK 

t(J]j £-a .^JSjl* jjc. JjJu&j jl 4 -ij-i-uj Sjlx.1 (jjSu Jjl ^ <Jlxfl 5_)^ikj 

o f 

jl 1 6 j-& -J£Lo ^yll ^liaj Vl ^p^juu 5_j^icij^ 4 w„LuVI JxAflVI 

SjU 

ft i ll SjjLS I 1 AiAU n 4-i^laJ C-uL^ lj| <j| a jfr-g—fl.11 

I«jlj J-0 ,<J 5-aJ-U La Jjl J^l jj-o 5 j j i ni l 1 SjLc.] L^JlIc <i_fllS 

<£jaJI jji (4^jL j- uJ j) j^-LV^ Cxyij Jj L t A <-c^a uj%j oL»-a5liju» * 

'(fr?^7 f“*J c5>*^ 

,5 ^iaJI 4a1c ^jll ^5j jJ| {/Mjj Qu ^LSjVl ♦* 
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LfifKs C$‘l i_UL?^u o' tjSLaj ^ : o£ (jjJj^ Ji^J La£j 

Ou^j Lf-tjJc. :<IIj-=. jji c^uSUj .^jal^JI <_iilj_a. *>> .jjLa. J£ j ••«~ ji 
•(iplfjf* J*- 1 ^ l>"j er^j ol ^1 d£) Sjja^ <j_>ki 

(j-lt jjjjjLa LujJ llil li'i i'i LliV •—£j-=JI «U»La. Jj-i ^ . Al I \ \j~\ /]-,•. 

(J-* jl j A~I m VI i *l_i l r ,jSJ oLlfiVLU jl oljjl ^LjJi jl 1 a 

. lia. L*ilj Lf aJojII j;^illl JqaIJI 11a L Ij] 5 jj_jj adjSJI 

jLa-i-oVl jj-c. j \ > nl 4 < i n llll ol>iVI LjjjJ j‘l <_Lj_Ls. Ijj* ■*■ i . 

•^duc. ,_>ujLdl *u K-> . ~i )I jIjcVI eJAj'l jJLI iLLill _^x, jjjUIIj 

jl.ix.Vlj 4 _JLjJL=JI jljxVl j^-o jljxVl < i ,.U eLli ^j-. I ■ -. . j <~j 

.<LajJaill aifl jj£l La^S lAji£. dl ia . ’ i 4 US'. ^J| |\| , ^LiVI aJAj ^ 4 .1 .A~l l 

ij““ (^j-cuLujI c j=k (jVI { jj^ 4ji_>il jljcVl (jLi j-oVl 4a. a^ 
j_4_^all i_Sjj_*A 1 1 ’. g _> 4 _i-£j 1I jlj-xVl <_ajJkjI jiajj . J^x‘l (£J " ■.. a jit 

eUjaS l i i i. ^ . i g JLa-a l*>^1a Ij] dlj diOskJj .^LjjjJI jvlUJI ^ CjLl^jVUIj 

• ^ c *JJ i^\ f-WUj 

4jjlj^iil| oL jlVil l ^ l j i i-»il| l JaJkiJLIj <j"t*s"ll <UuII ^j-i. oLaAL^J| ,-,~.K iji 

Ujir. jtiii LiJc. ,jjl .cjLjuoL;^ L $ y ^^ic. V iil^VUIj j« —jjlSj 

* * 

Jjl I—oLaj J a *i 1 .1 (j^ jjJLlJLj aJJ -> a 4. U \ 4 .*1 j'.ll 4 W U\ 1 1 •, ^ I a , f I „ “ V 

toLil^j^lIfj jUa^VI (jic. * 

4-aj hi l (j5Lu Vj .4_a.j)~ii a 4-ojl*i.la eLij-xflJI I *■ ■ a ■ I .4 j j ■ ..~M ajLtl 4 . I»a A 
(JjLjjll ,jjt I I j-Aj .<LL>l£JI 4 I (jJc. J a'i . tn j ^juaJj (jI I { 1 a i it-ii 4_a.j~. a . 

,<] 1 iaj 4 j 4 jJ] liljj-oj (jc. I Jj a l l j J a lji~n a leja. djAi 

LiiSl iyjll (^J^lall oLail»J ili a’ll'! jj Llj| ^Jc. i_u^i.->-a j-aVl V 

•JjLaJI (JiiLalllj <<_5jLfJI <Lu jt_=JI oL^ki I~m li I al . I j ■ LiljL^ LlAjI 
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j«< * I jjs JaJ .oL>L^VULIj jU_uoVl LuuLtul Lp^Li. ’L aj 5_S!iLaJI jLj/Vlj 

^1 cL^jill ^ajjJ. ^jluLujVI I oljaij i2Ua y^j Lfjl 4, K ,< .t .l1 

. jLJ.1 


Lee Smolin ^.Ij a ... Ji The Trouble with Physics^ ^ £lj.i=JI -ullS ^ 

_^La-Vl £J_>H oLS - ' 6 ^ U“^J 

oLAilllll pU^ajill ^ jLLlil <-<£ jLS 

ijjklll elj^jiJI ^ SjfjSH olj>ki]l ,> (jJc. liftj Ja. cJljLo 4.XIA ,J>J I 

gL^aij <6jjll i_uSkjjj <4 J y 11*111 !jX. it i 'ij l <4 j ■ .i j U llxt I :Jj-o) 

,jl ejjdl < Ijjb ,> j>i.jll •oj-SJI Cy> S-LLJI olj-liN ^ (£J] -- pj 

4 . ..«*■ &la3VI ±i ,\->j Vl 


4j,,,L ujV 1 SJImj^I (ji jJjjj • ^aSllI jl-kVI ^ «LSJI <jl 

(jjil^Jjl jl J ■■■ { _ S _S oLLa.1 J-aj <jl U~ ,1. 1 i j^JI l^j Kj A J oSJill pLj-f-ftH 
^jLa jl ■■■II tii i*i>V 4jj J ft AtA . % 4jjLi-a ^Jj ^ '7 ^ ^. * ■ 4-L& 1^11 

. JUI jjOaJ.1 


Jjjj pi lAaLilll Jjkj (jl LaJj-Laj ^j l nTi AMJ ijjiaj JjLfl . .*‘i oSjll ,_ji 

l Aj l ."a I n . 1 HuK *aj 4-aLxII 4 .*11 Loj^j ia^ . rt Ull gLjj. i l ! Jj jj 

(ji 1 ^Aj i , ,-%-j 4j_^iil]| <J j n . f ill eLcjl ^^ic. SjjLi 4jjkiS 

ji ULS ^jll Jjj iojji]l iLeuJ.1 ,jl .JajJI SLaJI 

* 

. jlil Jjll C l 11 j5 qII (j- 0 Lajlj 

a. «l Ljjl Sk |»i*JI 4_^ljl jV J ."u Jiki 4^jLa.j_>ll ^6 i~i~i nilij ^ 1 \ iiLi-o^L 
--.lU «ailijJI (ji JjjjjlJI A^^ilLsj ijjjJI JLa.j i-SI^V 

it £ 

jia. JLJI L*jll=l V- 'I ■ ■■ ~U < J-»VI yi) • Ijj. l < A 1. A lijjJo 4ja.ljj Jj>ia (>*1^ 

^oj 1 a ■ * jl^j .^kLiTfl 6JJh 4 _ij ii i i l 1 oLaaxaII yJ j jgA~ i 01 J 1 a f j 

4-^La> 4 _oj . U-jjU 4 i . ..I . .,V I o 1 ^1 1 jJjS ‘tloli 4». r kl_yj p Ij^l 
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O I J-Q-C 




<_u_u Li_u 1 ajJ Vu 6j_oLiil 6 j-A I _U | t—dilj J_*_) 


Jjuj. 


L>“ 


J^]l 


LoJ5 A .'-»- all il ui i nl I ^jLi jl Q "\c,^i ( . ^jIS-gjJI <Lflj_a_o £ 

jjjjjU Jjjlj jl 1 _ r *^“ jJLsJI ^ J^cl i n (^1 5-a^Jall 

. jJjl^JJ Jj^iC.1 iJ^LLaV 1‘l^.a.jJ jylJI JjVjJI ^j n' ^ylc. 

^JjVl Jj^aUI ‘ lj^°j LT^ ^ LF* £ jj_aj]l 

. Jjlie j] I £_a Uh-v 1 ^ jJ I I jiiLxl I J j d lj_9 Lo^a ULLu j" jla I i—Sjj-u 


tf-sUI ^bdl JjUu J jUa^t 


V_s (^jiaVI jAS> UU. ^al I ^ya jia~in’i* u liil ,jx ( _j-l c - 

j" ' m oj ^jlj^.V i_iijj ^ylc. ■' d"n i <(_£j-iii-i ^ya jj- a -J I Ijjk (jl 

J51—o-lu V _aV I tj-^s LjJ I ^L-*J I (j I I j-4 ^ 111 ,ujl I i— < » i 1 lj . <j-a Lj-uI—cu I 

ol a^ oL^II jJLc jyil Roger Penrose j-^-jj jk-^j .^jLLI ^JLaJI j-o <d_ai 

L^>. VI * ' ■ ■■' V ^jUI Lille. jjl jSaJUj , V./,^ra.a\.nj La Li liLS *jLuc.L jj-jjia^LaV I 

.Mflsll ^JLJI 



^L-uuU^J I US <Lo Lj 6 jS 


77 


i u-aj* > ^ z 1 


c 




Jj-rxj 4—ft-i-.Q .■%. i V\I I J^itLaJI Juj-A ^ •■ ' 

jjlail ijlill 1 J-iJ-^o ^yic. jlkjJL iijlJLs ,_sjL 11 jJLxJI JSLiu Sjjjt 

:JlLa Jlita-o (_£jla ‘Lujjjiji a 



^ i _ r ki 


<_)^J ■ L-AjliS i 4 u-lt d ■ > i iii VaA aJ-5> (_£*V ,'■ V ~V I J..\ -N. 1. I J_ol_jJI _ n '. I 

4-fi^ 1 <t—ijjl_^)l a a (_£jl a J^-i-'u ^ic. aj-iJi-S j i^ l‘ir 

o £ $ £ 

«LcLaJ I Luj5* ^- 1 -I n .fl ^_il=u_uj I Lo Lc.j_i <U'j*l I d ^ (J_ixu i aa.\ \ LjjS ^l5LJu »_^ I 

l- CV^ Y S^-C. ^_a ^ A l i 1 A .l I ^ ^ ^ 1 Ij 4, K 1 I Cj LjjfLo J) Lfl < dll j ^J I <i Lt-a I , (£ jJX. | £ I 

j- 1 jL- t-uV I ■ < ‘ ^ I I^ ^ Iq 1 1 ^ 4 \ I jy \ -v 1 1 .*••< I UJ , : i, \ 1 1 

• ^ ^ ^ 0 * Lc^ • Li & j-^ O-* 1 La i <L» L^-il I ^ ^I j jJu dll J 

V j LI I L*J I dU jJ .i ^g-Lix_i da_» «lI q~-„ j^xi ,xiu..\ ^ i jji_ lZ <G i \ r i u 





f- J 3 * « I t LfljJo ,jSl i .w i -> a aJjJ-c. j-uiLii ,jk- j-ttVl J a■ 

* * * 4 * * * 

<j I ■—»t _» m l ^_ya Ijjb Jxl . 1 1 Ai I I j Ij -w*! I Jju -.VI •II' 'I ' f\l I . .. I. ..VI 

• (jJLJJj ^LU! jJLsJI (^jc u n jJUJI 


<5jj Jj-oj Jjl Ijuaju J5l 4 j i ALj ■» m -I V <Gl i~i i k 1 ^jjli 

<jj <& j~tJl i< \ \ a * 11 i jk\ j-c.V I JSJj . jsjH rtj j a * U ^jLil ._li £ j_lJ I 

jJLsJI < .j,l i £w« JjjLLall 1 p^ajl C;1 j t n L^J 1 J j * <1 1 (jJjLauj cjjaJI jjl " Q * 

LJlx. <J-uaLjJI C>jLS , ll_A J^wjj Jo^ 4—qj ikJJj £a .^jlll 

6jl^j_tujVI ^ja jj \l 1 (jl e^ll ^-Ic. < 6.L*,\^k CiUl iti t^l I ^Ij J< »“■» 

« * 

(jA? t£jLU fJL*JI jj£| Lw< i Ij^j ^1 5 j5j- 1 I 4-i-i.ALI 

IJ-A J*Jj »(^jLU jpJi ^a o Lu aj-A *£ 6j..i"> ^jLa-^ I 

j* 

j| .ifljUIl jtjVI <Jjla4 JS 4-ljIall JjI^II ^-iju^jal] 


. AJuALullU £_i uajA Cu mJ t 4 > i A Lj Ci L^jjJa | ^ l<* * «** « " 


li»Lc ^LSII 1,1 a ijA 4j.i.qLi^II oVjU-oII «jj^l11 1 ~ ^..VI » VI ■ur*-- ■ 

5j-L-aLj 3_a>j^Ja| JS 5 jL^j .CjI i i A LjJI ^_fl ^ ^"1 I jj_c <j l^ill ^.LaI 

. jjl 1 0 JI Oj Lu LaI ) ^ > l> , HM t ^ 4% ,A lj 4 jlL» 4j 4. -v hi 


> A J U1 - All <JjUk_o fjuJ £jj_aJI ll_A ^j] fj) Jjlj 

I JLA ^ J La-4 Jajl^LII <JjV k«j^j LaJ 1 i1h° **i I L^-o ^jLjJ I ^Ltjj . 1 1 ^ i cl I 

oVI ^ ^UJI o5yi r^j-f-ill 

I A 

oIjLa. J-5j ■ * I... I n\ A J jil U" r. ^ a a <jj_s JJj ^_a . <U 4^oLaJI gjl j-^V ** « ■ ■ ^ 

<JjJ_&. < 2y“ jlJmij ' ■ ' J-ijj I.Vj t .^“i I nljJ <..i.a.Ltll JjLujJL ■*!■■■ « ~M 

fit t 

■ J " * 4 - 1 Ij£.Lum iLoU. ,ji J-oVI ypjjjAjj 


.^J| U^a.lj3 ^jill 3UIVI 1>C- ^La-V* JT JjL=^ 

.J^Liil ^-y,n 1 4_ii£. ^llaLuu , ■ ■■ 1 a 
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I V * Q a (4-ii LJI I ^jc. I J ' 1 1 t~ii ) *i | JjLaj l- a .i » u 

jKfll JLa.j] ,j1 ^yA jk£jll ^jJcj is! nUII jxLaJI jLj-III jj-a <LjJLa_aJ 4-3-41j_a 4-oJ_3]J 
» I w", ,.l j j jy|| ^11 i^jl ‘^jIS]| ^ l<~ ^Lfl ) qU ill jJJI jj.Lal Joj-j-JI j-A S 

< 1.Aj J■» 11 ■. iaUII J^a ^3fita f £| yjjjj jjl Jifl 4-i_al=JI <La&a.l 
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J$*l 




Nahid Sahel Gozin "s- L-u J_A Lj I^_luuV Ls ■ jjS> 



L_ul$ jx Lj LT^ o3 Lj I ^ J_o I p Li^iA] ^ Ojji=u 

I \ \ l. 5>j a pi I Aq Lai 6^ ^11 I JjJjlII 0^ ' ^ tt 1^ -v la It 


* Ljj j q 1 1 jLLj I (] 1 -^ V ^^ILlI 4—4JI p Lj j q11j (<_£j>Uf ^Jl *JI) 

LI J cx>"^ ^ o lj \ c\ j \ \ \ i ^Ja I^J I ^_a . j LiiVI j..^. | 1 ij-la_i l_ <iSL . < ^ i...;..o^l£ll f 


21 



6CAjL j5j .SjjuaLa-U cLjoi]! ^jLuo I —JIti til J^UI) 

ss * 4 , 

.^J-JUI Jj^jULII JiLlj ^a <jiw^xL ^ iWij.au V >L-U ^JA>j us~i tti jaSiI JjjSsJ 

^5_a dlljj . I uiuuSlI ^_il^]l Qj xiJ LiAjjx Ajij f Ljjj ^Jj 4-^UJI ^>3^J 
. jjjiij jJ La jiiiiiJ 6 J i 4 i ijiL- u 1 CjLjIaJ ^Jl^jj I^J-IJ-I JI 

« * 0 t> , 

01^ v *.iii> jjlil >Ljj LuLJ_i_fl Lojaj jxJL-fil uij-ui <^Li£]l I j_A ^_fl 

0 

l jj_S (jl5^ < ^ Jjj aill Ij-A . JjJ n.11 all IjJh ^Ljj <—aiLiJI oL^a ftli.ill 

“LLlLlII ^_A i ° i jj~il I 4 i t»la i j ic. Sj^ia lajUjv 

■ ^JajJI j I -w a W I <_ij U\1 LLJ= L±j_jS ill jjjJI jfli^> ^a. aj I ^y-a 


jljC-Vl ^ylc. jLucVi jjl) <£ jj_ajJI I i$J J. A al <jjLLo J^.1 ^ya 

JjJjJIj .(^LaoJ .-.I^IU.^a J^Li. ^ya . j a I I I j-A ^j-u> JjLa.1 i_S^vuuj . IjaLui a ^Lolc. 
jylt ._ u .■!.. -> , a jJJaj jjlj < \ < A Lijil cjVjLkII jjc. ^A l- i - i . j ,jl ^jjLiU •liUj] 
■ ^3 i lL ^U.VI ,jjj JU^-j lj-4j <‘t=«jljJI cjliUiJ.1 

Lj^LU-Aj (jl Joj .<jS_^U jljjC^U <XuiLujVI '^jLill £ jui, ^JJ ^Irtnl 4_fl J-IM l^fjl 

Ij-A ^A yJtxij V_i^ua ^ I*\j 11 jljcVI ol)i ALj ^_Q 4itLLJU jjuaLi*il LvJJI 
jl 5 i^h ^JL <_^LJI gjLlllIj qIjiM irJi ^ikjj Vj .<t_a.LJI ■ <_JLiiI Jj .^allj 

» t t 

jj-aall Ij-A ^LumI UiU OIj*_aj jiiTm JjlajJI Jjj j| . A^j-oL*JJ e Li^laJI J <t~ 


j^iil Jj-oj (x) j^aJll ,^u.-v < I) n ^ jlJJC.V I ^ ■ ■ Aj~. 

.(jLS fji ^ jLa t fJ I J- 1 ^ (yJjLS^U i^ jAjA-t . l l 


Ail 'VtU jl^&Vl 

•* *» 

tjJ^LLa-jVI 4-a»jy tj .i. T j f . ^ujLuJI jjill ^-fi ^ \ I \ *k ~ 11 JI J-C.V I La 

^‘»*i i ii \ ^Jj »^-aLI m% (V* n) <_JLi_ull ^x-Ajj-Ill jxaJL IjIjSjj IjIj-® 

<JL5^j jjl ^a . i V JS£- £ju jli Jl I 6J-gJ >Uk. ^ J ft > jj| oLuoaL^JI 




^1 ^ 6ia Jj2 i o LL (\- JLa) ULn 

. N— j^*J! Ij-i j-ujj i y &jJI ojAjlj<J i^.~i Ijljci .-■«/'... 1 iJJj] 

* !_ > - '* • * • A . ‘ ^ 4 . 1 **> <* jjJ] "uLAllI jI jjiV I jljjl! LVI t> j_a c I ■ j . a 

crO jlj_£.VI aifi j -j .. «. t i_i illlj £_a .< j fj, iA jII a1-1. ~ i. o~ i 3 dil . 1 . f._jj . J.A i i J'C ■ ?.. j( 
oVjLaII a_»a -> jIjcI J>aJu Lfjfjjj jucj .<JLoIa.l 

<L15 jac. ajjjx. I n m l L- o j] <J ^,Ls .^uu <UjLjs ^ A. ^ic. « —. 

(WO ' 7 “^ <UipJlJI jljtVl jj‘l (jJijlLi l >lxlj .ilia.iU.1 j'i . . 1 , ..-Jl 

j> * 

jjioj ^ji LAjjJj ni jjuJI oULoI^VI ^Lwl ^j-A <L^JH 5JJbj . La *7.1 

• 6 dL I A. . I 

^Uui J_al ^ jjcj a <ja% Jit <-LJp ^1 Jl , jju Lui 

4-aS^LI jl JC.V I io^laio ^ n i »j iJLJ^jJI I j_4 j ,.-.! . ■ Al .^J| ^ *1 ^ , ■ ■■ a~l 

^LULj 

[( a ' - ‘ ^~ ' *.>?•) 'y + JJt ) *] = sA^ JJ*JI 
Jean - Robert Argand XL=*_,l oj-yj - ^ ~ * 1 , \A."\ ^L_t ^ 

^^JljJI 1 1 111 l*i A A 4 iSll «s. /> 



jjl^ijl ‘ ~ J 
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ji 0 KV»II jaaJI ,jl I j-A 


»1 < ^ " . .. I * jj^JJ d i ...1 . tSl I d i . aj a 11 Gauss jjiijl % rvu i wn ^ 
j^a I j i L j ^ d i ^jll ^1J i i*l J j . u i> ^Lj^M ili jlj-tVl 

Jiuu jlj-C.Vl jkJjuE jL*J -iu^LaJI fi*JI ^ I ,( j~' [ ft -i -v l n'ij oU-^alj^JI 




N= x + oi 

i_uLaJI jf- ■— j~* i I «««« -d . a. a-^ll 4 n.i fllI ^JS (x) tjueljL I (N) JjJ '— 

r= |z| £u_=l jiLs.j*l Jl-JJ « ? jlUal l Sj>-uaJ] Louij . jj-oljL-U 

* ■ ■■* (arg (Z)=a) Lulu i^L-LAJ djLLLi.1 d nja ll ^ .n I i i i j (z) ,_juLia (£jLuU (r) fjl 

.(z) J <uia]I 



d Xj 11 jljc^yll U njll d x til-JI 
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:£j j 1 ^-L. 4_Jlc J^J I 4 Uq\ jjfi 


Z =x + iy =r (cos,a + i sin,a) 


■jLaall {s AJ ~ J *t *y = * sin a j qiq^II c^^JI *«»»x— r cos a 

<o£jll jl^nVl J)| 4-tal ni n 4j] ^-J-C <jLS LlA jJ_u <J_A 

4 >-v- ^| t 4 J iI jl^icVl^j 4 \-v >11 4 > A i Q■»>. 11 J I Jc r V 1 ^-vi \ 4 t t^r 

JjLxjj V J ^fl ll Ij-A ^jk 4_=^.jj_LJJ olflJjJLill OjLS lj| J-oVI 4 i >"vl ^ 1 1 ni n*i V 
fl L^ jV I ujSjjJU ^ jj ,4_L^>il JI J-C.V 1 Laj-L-Vfl «L> J I.lfl.il I o L&J^JlII I £—a La Loll 

■ V L£1I Ixa joj 1 b U ^ J 5 . A A 1 JI jL w j Jj-cxaJI Ij-A L=kj Lit I oLa I^LiV 1 j 
<!LkVlj L^-ik jUJcVI ^yJc. ^jjjjLS LjjSj jji ^JuL L-^Lj 4 -oJLuj ^-jlllll <j| ULLj 

4l tit - "it I jlj_c.VI CjjL£ Ijj 4 -jI *jL\ *1 flj Lajj <4-lL.ft *1 mil oVjU-L I I ^ *M 
J J'T.JJ . <LjLq 4fl Jaaj L$-il <CiLu 4>Ljll 4 > 14 / 1 IL <^jJI 6 j_A I 4 n* iLm| 

: uP! jx>^ j^jj 

*•*•*** « 

J-a£. iiLill 1 11 II Luf (j LuLlxXjuuI Ij^J 1 r AjI qaIj <ju»jjJI jlj£,VI 6 j-A 

<ij 4 f <inLLo jaSI XiC. ^jlll 

«Gj-A 1 tl la o i La Jl&jJ r>J 1 jA.] < jl n ■■>{ I 1J .A ^J5 

a 

^-*flll <lapJl I j_i£. 4_uLjj.il I j^aLxll La_i_fl LAjLiIhL 4_J_AjJI jIjilVI j mi^Ij 

<jl Jj V J < ^ LjjJ I 5 j-A J ^ualfi. (jl jjic. 4-xSjil jlxx.'ifl Sjifl ^jlnYij 4 if j*H 

CjLoHjj /4~« > iL ^,1 irJ\ Ja_j 4J 

i* p 

^)-iC ^_uLx LAll ijA 6 jljJU n 1 La <J£ :C1 ^*>11 

* 

.<1L\J Ij^j^so^a . >LmaJ (JjLB 


4 t r j .AjI I 4 a > a -v 11 JjLH jLi ^3*1 ah <n jlc. 4_jJ gilluil ^-uLfl icUAJ 

(J-ajuojJ LSIjjl JLi^a 0^4 ^ji 1 nIf 4 iK lI ^ic. . Lxfil^ 

a , 

«11 Aj i iajULI I JjjuzjL I ^i£. v^uLaJI 


25 



Ofj iGLu Abraham De Moivre ^.Lal t , W-V ^.L_c. ^ 

4.. a iU I,l Lj-i..i a'i xtlj-ill jlxcVl .0 Lilli I ■ •! —jJJ jlj^Vl 

» Sr .l isi ij i_iS_^a JXc £-ujZi iJLiil Ji i m ^Jc. .4 i*» ftl I.*«ll .-.L I 



r[cos a+i sin a] x = r [cos a+i sin a] 

=r2 [cos 2a + i2 sin2a + 2 isin a cos a] 
i2=-1 

Z X Z= r2 [cos 2a- sin2a + 2 isin a cos a] 

, 2 isin a cos a= sin2a cos 2a- sin2a= cos 2a+1/2 
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2 2= r2 [(cos 2a+1)/2+ isin 2a ] 


[i "2 [(cos 2 a +1 )/ 2 ] : j-i ^AiA-rJ I Lsj^. iIjL*_a JlLoj . ^ j_o jjc. Z 2 lj_i 

r2(sin2a). : 

p6Jj-ill J \ a \ I jjl_=*.jl J < iV i J-Z lt ^\I a..*' Ljj_i| 'i .I "“C II I j_i 

^y<al I ^lc c L*^yiail SjjiLI <01 ^ la >v. 1 1 t> LT 1 ^ 111 


i^^l l .<bj ~.' "H jIjcVL <uLklJI jljc.VI *..." Lo l*»l >^1 

uJ^ JJ - C - C5 1 cs^ Ji-i ^ <GI <<j ~4-n ^ jl.ic.Vl aifJ 


. j ^ i II l_jj 1 1, f j.. rc Lii I 



M jljjcVI Lo. 


Ct^ Lf* o*- 1 *" * jlj-S-a <^l Lajic. <<JLc. JSLU I ^ Jaj-o jJi Lai 

^ tfS 

lii <jLl^ I jS-^ L_>^_9 ‘j 9 'a-ill *LjL.u.a (^yA-iiaaJ I j_j^JLI <LajJj) a <a . a^l I d" A >a 
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X+Oi i = Xi + 0(ii) = Xi = 0) 


:jsj|| ^jJc. dllj ,jljj ci l~.fi! I uLu& 

X— 0 (Cos a = 0 <a=90 Ij|j X — r Cos a 

(jj-u L I n ftj j3 4 ja J a-vII jljx.^/1 JLa-a (j| pjtj lC2 (JAjaII 

j ■ .&4 i a i a -^11 jlitVI 4 jjIj_oILjujI I jlicVI Jjjb ‘LSj jliSVl 4 *> iii~.ll LJ 

4 1 Ua.ua (SjLLIj jjLojilj JiaJ ijjlil jjcollaJI ,j| gVi’in il idljJ IfJjJ 

Lg\ (X) <llj <LoJl3 jjJ. 11> da < a — I I a j_i I I All jjl (jSloJj (5j n~i II I n C io i jlj 

.JliaS y=X/X/ .<ljLu> 
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jLiLflI 4 _ojj ■ j t i /t II <doii JLj^. (^l. ki't Vl^ Jl i^-jVI ^Je, <jj|_ill 4 a" . ?■ 1 1 

.(*1 <jJaiaJI jljtVl Jljj oU'ntifi <jjl j ^~... VIj 4 , ..\ l,..II 

61 C£*i «<fL-a-i 4-1 jljuc.1 6^ 6 j^“ <Jla 

. 4jj Ij a 11 n V Ij I ^yJ I j a " a i 

Jl ifi^ y = 1/x j^ij 61 ^>U~...*■ 


i 


1/x laJaiLt 

■ Ljlj. al ...VI ^yli jilij 4jU «5 jL^;VU ^yjl J .AUlll JjU kkA.ll lia 
^AftaAaJI jljcVl jJjik dljlj , jAidll 4 k 4 1 I *» ij* a I I « K 4 ij I j a~I ■ .. VI 

4-xc.^j <aj 6IS I j| ■ ( < S^JLS-° s >lj-®) J * J»k» a j aI j.- hi jl c- I ■ w i n Cuti'l 

ajLc.lj <JjLai.l ^yi jIac^’I $ a n «t _ tl _> A . il l jlotVl g-oJ Lit If. 6 j -*-A‘ 
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bj <(z)=(x)+ib Sj^t-all ^ Jjt(z) viua. <y=1/z Sj^taJI (jit y=1/x <Lll£ 

i’toJ iLijLjSjJI jljtVI ^_jjI j ti~iiD I ^>jt |jl LA_>| d_JL .-. 1ULA. 1 1 . q.C" j i ic 

■ (y) o-° u »•> u i us 

i 

^JaiU La Lailjj ,(< l. rt*i a jAt) 6 j n~i i „.n iji < a -> 11 jljtVl :C3 jjAjill 

■ jIlo! I ^JaAj Jji 4ij IjaluiV I 

d ‘< I a Jj—ill Lljlll j i/il'nll ~ a | I » K <J| w“'i~ ... } ^ *■ *■ I a , I *■ A j 

.(‘ illrfVia jjt^ jjJljJLj l$jLijlj^alujl 

gis'j jLkiil (j-a ^^aii jLl.'i -L.I i.il .j_a.YI tjjLaJI ^£. 

:«uLaYl diJjYI J^Lti ^ Cauchy 2; ..^ p. W >j*i 4 LfltH »*ll i I 

nl/2pi? f(z)/(z-p)n+1dz s f(p) 

:aj j j- r> ll ^jlc. (jl 4a~li7mll jjiajj 

n!/2pi? f{z)/(z-p)n-t-1dz = f (n)(p) 

(jit SjjJUl <LaS_>1I <xu3LuJI jjlJ lj£j*» :iCLa J-?-JL) ■ ■~ < ^ 1 

(jit JjUaill (ji dkii J£ j_ii (2)1 jl ^^jUaill (ji <]ali JS jit 

« -^V 1 4 t*\ Q i j «**> Q | ^ flini 4 r t-> Q i I ^ 11 I t if I 

jUaill (jj» <kSi <^1 jl (jit UojI Jl^-Vl ol j ■ ALj Jju :C4 (jAjill 

^LiL daajj jAmo d La'.ll Lfijlucl J< #i * 

(ji (jlia^IL I flio ltj vlall Sjjill ■ ^_jii La jit Li] Otaj&l <J Ijtj 

.Jbii jd^ui 

J\ JjZs R [cos a + i sin a] i_£>U jjjJI 5JjL»_a .r.~ (> LVI ujiUJI ,jJt 
jjjJj-a jjtiL (3>. \I-i *t>ij d i flit ->.11 l^.i.a ifl >a a~ l_>i La ■ * 11 i [ i d « .. L il if VI a *ij I 
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4 .a.a-J I 4 ^ .all U Q ' t I c L ( L i-k V Ij ijjjjll 4 111 Ul I ,LLG . SjjJ J£ 

■ <La«/iLaJI lu-viVil LluLujI 4 ■ --.al I jt i la-JI 

>_sjjlu Ij-Aj . 41Ua ~ n 4 < j iU (jjSJI (_>nl j511 Jail jIjJSl_o J£1 :C5 (jojjQI 

. lit I J Lo^l «6jUI JaamJ 

( _ f La ioLoj_ui^JI <JtS yJc. Jjj V jj-aJ.1 IjJ J^JI 'JliH Jj < ■ <i ( _ r lc 

J ~vi H jjJtJ i j I (j" nj4 Lj- a . j j.li 4 -j-uj nil I 4 li^ll jjlii Lfiji ■ II a eljj| Lo 

<4-i£jJLI jlxciU iijjjJI 4 a tUjII K i“ifl .4 al ■ ..1 lj n .11 ^ 1 r J Jj .-h i K I jl . 4 ■ ■■ a*. 
,jLj I ' . <*> j-i gjuLuil jJb Ij-Aj <5 >qj J^ glajl jj fl t-yll SjjjJlj f I a " h .'i | I fl .lr 3 1 ♦ " 1 
■ (j j a l->a~ i a Ljj^j (jl Ln.$jlr. 'O 1 J‘" I ■ " vl jjLojJlj jjliLI 

4j| 4 a. a u^J 4 ili-p ill jI.LC.VL 4 ■ LA. * I »~ aNI I a j .**, * L | 4 . . ,-J h ■•I l\& 

• £ ji-a-J l$J .I nti Vi V I j iajiL i L^jLfl CiVjlxU 4 li li-JI jljcVl ^^Jc. La jjjG ^ij 
Jjj-uj tr lft <J-.-o. iL a J *V < t i j e ja. J£ £j> J-aL*_lj ,jl SjLc. ( j t U LM v-i^j-a JJX ^1 

• &jj * <*> l I uJc. 4jjlxll ,_ u<;:, - a a.11 4 Joe JL1I 

CiO + \ \ = ^CiT + o) + (oV + *\) 

(ja-JJ -(j-iL-oiLa ^)j-aLLa-i jjV-iaj 4_iliaajl jljcVlj 4 .a .a -^11 jljcVl lC6 (jojill 
jl.LC.Vl 1 4 in <|Jm I j 511 JjLUIj ^jC.J-lQjI. 1 gj-ail j^ic. J-ilJ 4 .a .a -Jl jljxVl ja-li 

-4-ul j]l ■ ■ * I j - J I Ji.il 4 ili-.il I 

jJ-»G Jlaj )LoLc. AjLlcL u I iL" ill JJjJf ia-Lj ^■.tjoill lifl ^yi AjSj Jj.* ■ ■■ La5i 

4 oh A. a sj^Jc. 

4At^a LaaS Jloll (X),y,(z) Gji.1 I jl ~ I 1 1 1 .1 lidlj 4al a 

j. L . a !I fj\ i=k=w^Li <^JI iahjjj <<_ijLaJlj :J!lo ^IfLo^l ^ 

V 4jSJ . ^ ft j fl (JlLoll iaaJI j^j-a I oiij <JUuo^o J_aJLi 

■ i ll jAc. ^Aj-aall 1 g a u LS l_L=>J j 
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J^l Ji~ o5j <i&JI JLu J\ (y) j^aij <>^1 Ji^ j) (x) j^^JJ 

* 

• U-i O^ ^-iaiI ttlA jJi _jflju<aJlj (z) 

V l^U ^ <-*i* is‘\ is* a' OH*- J> :C7 ^jill 

f 

CM^jlal J**- IajSj O-o iiailll ^c. >«»JI ^1 j»jill SjaJj J\ Ji^ 

.6 Jkj&U jflt <%11 4 Ua . ^| 

c5' Joip. ^ l j ^"' jLkj ,ji -t j Sji - . iaoi o^-4C Ijj jikVI ^jjLJI 

Ufli dJjJ .. Kit t I J fW Jjll ,j-o JaSill ^jC. 5jLuaiio SU j-v It I < .al l 3Li'. 

«JJjJ Hausdorff Space . jja*ujL* « 1..A a ^auu I - ■ ° ^,. 1 .all iL(_j 

. Sj^uaJI ( jJc j^Vl \ i <-i i 

(f^IjS) jljia ^ ^ ^LaII <LL5 Lui J\ :C8 ^jill 
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j j j mK II Jlj; L_a Jit j^jlsaj j j n n ji.I jlocVl CjL^qLjj jl j* ^.jll 

• J.i^- £juCk}A 4jSj 1I <-4»jIVlrtlf 

j a - n l ' i. l -U Ij ^LaaJJI (jlc. lij^-it ijSjJll jlJ£.V I |yj j ° A —~.a. 

tjjLaJI t- . ~i ..i _ i Vj j - oir a » /i i A t I jj-ix-LI jJ* J j - . j -aJI lift jJal^ll ^ ijjSJI (ji 
ji ^ % ® ,n % ^ jy n cULoi ^jJI u b ^ l lj <<LI£j jLill Jv aj j s»* I >ai xn 

• lj-& ja I <jl «<i| >a» j'l <GLJS j I 4 LdJJc. 

LS^I J^ j 0 jl^tVl Caj h’in ^. J ,ja n (jaJaJlj <a>J_flll jij ^.V'lLfl ~~’H lift ^ 

,jis Ijl L> joaij fjJi dlj jt SjLjj .^jUI jJUJI ^ JlxJJIj J. 44 - 41 JI ajLiiL ^jJI 

JjAaJ.1 JjjUI £jLi yJI eL^-vill i_i.i ^Jc 5jj_ill d ^L^yi JjjLiJI I la 

. LulDI oL Aa lHi] ^jjS; ^Ir I •~j'.K.I J 

.1 jjitl <u*a-i Lai LLS Jluj jj£ll £j* jJ> ji^aJI ji ^jjii ^1 

liL£ *jUtL >~JI oiil dlj jt >LAi Sj jill ^ oilSUJI *’■■■■ 5JLUI 

<JjLua jliajjl ^ai <-U-lj-. jV 

.(Sj^jll SjIIj fj+ia.) -tUSa 4lp jSIJI J>? .jJI j&ajll >aaJI jSja 

^jiJI li^, .JUay jlki tf j <Li tf i ^ IJj, ^ j&\ 

.(Jaaii. jat) J-taila LljS tfjLi j .att J£ ji 


3 ^ 



^iiri 


c 

^uiiLuif jLuS" — 


JTjL^ 4-a$-o dlj OJ&H Uj .^ixil ^juLul (jJt 5 jIxj JjLal jjl ■ .~-j 

Steven Hawking. (jjijlm "5JjLm JjjVl ^L. ,j£J lljljji jLUi 


LllLc jl jjluI ,j£. ^ lilt I <JoLol ^ (jjJaJI ^aI-^U J J-^-y ■ "■j .^. -.‘.I <( jVl 

,jjiJI LH3j Lojjaj j5j i^jIII 

jLiJVl Jjjil llaLal £jiaj i liA £a <'—a l.7i~i^ I JSj ‘ * 1 ^ r J JjJ-a* ■ al.V.’^l 
(i-ijK i nj J jil.T.'.i V LoLlII <UxuuJI l jjj 4jjLaJI <LLAaJ.I Jjli cLi^iAll .-.Vj l. ..~t lj 

(I 

tljjjiill u-2 O j)~v l llj J^=JI (jA Cuj^i (ijjjl I Caj .-.l/'j. ..-.II K ■•■!<. ^ ^5UI 

6jLI 111Lc. Jj-ij <Lul_^_j^UI g , f JLJI cLaJil ^£-2 5 .j U.~.l l 

(jj 1 1<ljuLUI ^jjbLall il«■■! ' '-.i aia ^y> iS^Lkilj .» I l 

< *>J> 111 jjJc. p . J 2*i L^j| Cl in O-ili IjLs .^i-l-k illj <*-3.1^11 I J& t <1 /l"k >1 I 

fi <B 

,^,jji i *i ( j j Lit Vi {_yA e j > i ^fc ll <jl CiitUauLiai^ 

• J5^ail t-Aj n» t I dllj 111 klllj£ jjqVI Ijjj 


6 IJI LfrilSt 6JJ-UI ^-o 4_iJ>jj_Aa 4 i « i> <jA jJ-aJLi l^J jaj £-jJol uu I lift ^A 

i/lll 4 .U.fl I JJ-A 5 I ^| » £ui ju^LsJ.1 1 | .<JLxcuJ 

^Jj-a 11I IjA j , Lllj-S JdUat Inn II jLa—A j^/I 4. 1 j U\1 Lq_» ,4 qI ^11 

_ <j # # 

- A. iUall JI -»v Q \y I J3^5 I—Uu.ilJ 6 J^Jlo jj- 0 ^-aLLH IjL^aII ^1 Iw 3 J) i ■« 

.O^SJI jlmMifl Iu-luLwj| IjjJ 4 Irutn I4.ll J &Jja 1 I ^A. t > lillj 
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. [ ( j 1 _I i (jl£*jll Ci3^ CiljjSL* .i L^i Lfri] t Uj mj L^jLS J n <~i aJjid.1 

(| jl£_ajjl <Lu>5^LLIj 4 -rj, Ajt I i/t-JI ^ l-.Ti (_p® »<juiiljH ajj4 

.SjjSjiI J^lall <Ujl.il I U ^M i/i-til uAjI111~ 4 ■ Ajlal I Sj^iil jjU 

OI j-y tl I j| . IjLJjJJ. LVy . I i Oiii j I ijjSJI JLalSV ^ i ■ m A-j.li.~i sjSki l jjl ' »» 

4_a jhi n jJL*JI Jjl J^_i. 4 j_oj_JI 6ji ~tll J a il mil ^c.jj S_lj_l_c. JjVj 4 i aI«II 

< . t- * 

j»Jj Lalaj <. -t . -T .Li ,jij jJ CjLjjV 6 ~n oVjl-. o Cu_)iIj . I tl-tlj <JtaiI_jao 

4 4 * 

I David Bohm j» tu ^jj ^ir> . 1 t-f.u 1^ LiaIc 

& + (i 

c^juJ jjSJ ^ jjfii^ Implicate Order" j - ■ -~~l I ■ ■ i ‘*j~U <la.$ >JaI - • >»* JjL. * «U«M 

4j| . 1ft l a J (Jj-4 jjm^l I jjc JLljSVI fjc. <Jjji=j tlg-ij ^ lr>~i i n l ^»J JaaJI 

t 

CiljLjjS (<Ujj]l ol <ij Ml ol ftjinT.il tlLL (jj S>j V jJljii jfl f.I jjc. 

,( Jcuiii ^luLuiVI 6^ inil jIjILal J i^lIL Ifii] .SjJ^S 


s jLc-I ^le. 


II JUu] £ Jjjoj jQ il <Jjl_a_o 6JJI 

(jl^Lojil |jj^l 4 1^ flljT imlj dJ^&JLI 1 fli j* 1 


■“J w-— 

•d 


s jjiali SjLj 


\A JLaJ.1 ‘GVjI * ft (ji ~ i fin | j ±jLi I i a I a ~ AI a Jj—Lll <-•■*> 

jtlc. yij .4.1 tj -a ( j ja <] ^ZrA I 4 LL 1 jjQ i Jjla^ JJq 4 ■ ■■«*. £j.~.7.'..l ( jSJ \ ^ \ Oj^jai jj 

^ tjjLLI ^5(3!! ^ I J I M I I jIjjJm Clljjia ^1 (jjjj jjl JLjl^ 


jl i -T . ai VI 4 . J U'i j^JjVI jl t 4WI a I ji I (['«! < a \j al I jl . ~ r I iJJj <«. 

*t U »- i l JjLa jj n~ii Ij-i (jl a.U« II jl -t aiVI ^j~ a~i j| -.Util 

i—jJ (vJlj .<lua (j^jJL j iti r Oujl jjJi JaJ 3 J a |«-||| -r. m 6 J 1 -vj 4 a ~. < T~. - 

j^j-4 (_j43 Liul aJjAll J ^.34 oJlijjuJI (ja .JLijS SjjiJLI ^-o (jj^ll d JIj - 
(_£I ^ Il \i <4_ju»jUJI 4 _LLa g I 1 A <11 ^yk £-Li yM d ij ...II ' j a"M ^jl >■ 1 a . . .a". 
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4 t-i 1 n ljj jjLcoiLajj I.1. I7V . > . ( I jjLo^llj JjlSIl (jj . 1 |)‘io . .J~»J 

. 6j ^ /\ 3-0-° Lft j cKj-A ^j-oj , Lj^jJ I Sj_&Lla)l 6J_A 

j*u^gj < «LJ UJI LLflj (jlL 1Q i In i I c I JjjlaiJ I lj i^bl i o I jLift J S~^J) ^ LuJ I 

. ^jJqJl! I jLxij}U a*l=<Jj <ln?J J^x-a ^yi j t\\ \ jjSl 6 Jj&LI £-o 4£jxI jl.\ 

_ * 

£Jla-x^J 1 <Uiill 6j-A <^jxl^a ^Zi ptj jU» jlc <iillj ^jcl y i^Q 

(, 0 jS 

»llllj] JJULU&j llliftj I^IjSkJJ IjljJJ 

L> <s^Oj «<J^jlLq 4 L^_iI l^-oj SjjAll u.kiI «<i_s j_i_ 15_JI pLjx^il ^a 

(j£ I ij-A 4 a » fli S Jjiil dJj £-q . ^jLo j if. <laL ua-U jl ^ fl 1 ft j \ t 

olj 4 J . Al ij|l oVjLJII JS 4^SJI ISLuKj ft <<_j£iiJ| c l.ij_ tall 4 >jU*i 

. i**J j jL*» il 1 5 d I. /mi l 

jjjiaj J-S-fl .oLj-flJJ j^l il Ci’ijLx-Q Sj_C Cjj-X. r J-i_5 J Lo_S 

illjV .^JJ ..<cijLill jdjVlj i4_5jl_flJI <_ujLaJlj •JjLaII JjLoJUl ,jj» ,-,l ijki 

jjj-uLjjLiJI oVjl->. I» Qj n~i *i»lj .CiVLaJ.Ij SjUU ^ya oLjL^jVUlIj 

.(jLsjll j -kil 1$ l aUkll 


4j_jkj ,jt Jj j ■■■! ...Vl il.ll — Brian Greene j4i; 

;<4^Joltl jjjlZi cIjjI <G| — ‘Lfijlil) jLiys/l 


I (J-tfi jL-i| jj il l^Jj ^Imi j5 <JVj cj I j e_ulj-2w «i) I * a ojL <G| ^ U \ Ll£ 

S^aJ*ft gjlZj citj — CiLj-Lft (j;\ ^J-flJ jxl llLiljj ^ 1-81ill (jl JjSlj U*im‘i 


(')- 


I > 1 1 ^ »ft 4 l j > Q ft 


Lij John Esrmsn ^jLqjjI |j^ x i^L 


r ■ »' <» Lx-o ^Jc. Ijj 4<jU j! nj V I ^ILxUft f^yn ( V USJI 11a) LLiS 

1-^ it u I j I <j|§ fjjl ft-i.tiJ.fll .JI ijAiJI ^Ljlj objL 
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6j-t-uVl A Uac l ^ fl i II I fl i r > Sfl t _^u-J i^S^dLU I^r-j-ii 

.(^■Uul 


^ x . 1 .».«! *» I oL h . -v ^La ^JJ <JLa.^l J . A a | (J _iiLfl .5 j j a a II <LLjj <_ijj a ■ ' a ~l 

: JjJuaJI aJjjJuJI Ijjb J-LjJU LajLucL 


^ ij-* 0^® ‘ » j (1>1 (6 jL*J| ySLol ..^j jLa-7ill JLaJll ,ji ll-L-H Ijl 

eL^aJ Jj-a.j 4-0J jjjSj <jl LAjIj ‘Jj^UaVI ^yJc e^^ii V ,j£J < ( ^m «/n\i " (j^“°j) 

0 » ■■> '■' !) 

oajja-J <,-,i-.H Jj 1 /■>LallI cuLS L Li - <GI jjj ■ .I j ^^ic, ■". ■*.".. 1 t,<l~l ( .* 

^^ykjlLi Lfjl O J-> jVI <‘U-jLj-xiJI J-XJJ (jl u a j —^S-o^JI oijj-La 

Jxt Ltt^j (jl*_a ^ i5jJ Ujj- ji I ft ( J ~*» l jklj .(jLa^lIj jjlill ,ji I j 1 ■ ■■ a 

/< V 0 

■ Cy* Cl 11 n I Cilj_>ill (ju 1 J 1 Iinlll , Vr^ OAUI I j-A . Cil-ijiJJ 

,Sjj_LoJJ 4ikO <j| !jXt (jlioJjJI Jtjxi La (J^ ^-ui'i'l ,j| tj^a-m LL I a . L 

Jj-Iiftll <3-a ^jLuJI ^jljill Lai ■ Sj^iil jalU > j] Lille. £=. Ji\j 

o' f * IjiL-a-fl ,jVI ^yt>J . J 1 /Itin jLkj jJ> jftaatll jjl JaLJI 

a 0 

a jl I oljjAa ^ *J Si a J^lLI 1. 1 . 1 a ,<. u j * * II 1 1 , l< *Ij ,- I jC ^ A .: 1 [“x 

:jxyi JL>2j iThe Road to Reality ■ .*•■' wl I <jLS ^ 

»ilLi jjj ajjj u-i ILj 111 V <- 1 *^ 1 .» .aL£ 4 l j 1 a 1 1 j . r .-.I i j at I' 

S ^ >l lli l Lu_uLill (^IjSJI) a ■ a*CII 4 A. ...*»l l ^a J ■ -» l jU . aj... . I \ j ■ 7.~.1 1 

<ji *4^ 4- V- ^l tj* j“ 

jjjj 1 a~Mi ,5 jjL*JI a fii ., » ^I£JI 5j jU ijSjLS j I j a ~i,I psc. 5JLx Jjl A^ j sl^ill ^Jl 
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oLiLa-C £_o La j-bj i~i 4-1 a < f\ i'iK. - SjjJ Vjl-w »<l l l< ■ '■!< . . 

. I 

SjI jiall 

U^-°j ^ 

^* -1 la at] I JyiMi 

■ ^ ni .i ~i jV^ajl L)- 0 a>Mj 0^*0^ i‘i j S fjj 

a 

t>“ lej-?" L^-ifl ,j^£» V <Ljj eL^-ij (jAjJj] «_sj-tu ■■ . 1 7s I I I j_a 

^^Jc. LUiiLa. Ijl .jjljll J-fOa. i_SL» > *_il Li4.1 il l (jAjJU (_>AJ_all lift .jlie^JI 
' '“'J "> * li (_><aLaJI jliajll I—^Loilt l*.l ,K qC«l s \ j al l 

fi 

Ij Luw LmI jjV IjJUU 

<j- 0 <51^ iwLjjuiJI UijlsL-o ojIS lj] iJLujj Jjl ej^JI i^jVl 6^>klH <j-o 

^jUI (j^SJl lift {rjLa. uJ^J ^InJLua* uuS ijjKjijll 

Steven Weinbercj - j j a lllu . Ij^xa ilaJj oj^AJtl ^j-u < jUucVI fjg-j 

:JjL-u-JI IjLft — jjjjill I jgj ^UajJI ^xuL^iaII J^l 
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4j_ujLui| <Jjkj 5 r. I j ,^\ LjJI ^ lo.-^.'i ^pll jKaV I ^ic. J J. -J l ^ .L". ■■ *. , a ■'s ' 

(ju.l.-kll C)l_il n r ^ i n-> 4_ut ^Lixdj jjlf. ■ * ■ 4 i j U '■ I | k > |j i I i*.» * Jji, I /, , la ■*. 

• ^ ^ Sj.uk~.ll <LL5 jjc. jl?Lojll sLaJI jo 4iLiil 

jKoJ>ll ^yi jlj e^yii JSj SL=JI Jl Jc. ^iljj £ J_joj]l lla <Join, I ^yl 
‘ J-aj Jl v-t a -t ljL£^ jJL*] Jj-a.j <oj jl£ IjJ .jJLsJI dlj £o Jlljioj jjjLlU 
load ^ju I ->l I o L il. or . Jl l£jl LjUS dUjj .<J I a . - j ( y£ JjVJIj CiLoiLsJI 

a f 

• Ojjoi jx£.j 1 1 A o le I n » 7 i aJjiLI Jj£j V u5j .6Jjill Ou yi Jf I I.nj Juklil 
iJ^Ll Jo LjSI jjj Jt .\t * il l ^ll cljl.ii IL LJul 4_zkIJi Jau <<Jlj ^yJc aj^Lc. 

J j~ n 0 .* a J . »- H l .*. “ o (Ji-*]l Jjualj < a.. Ini I JjSj jjjjcj .4.1 >15*11 dijUdLlj jklLI 

kiiakjJI J -k | . 1 j] Uoic. j| .illj ^yiau Ja SjLllj I y o I O 'll Jlj ^ylaj J_a . L-k»] 

Sj-Loj flil l Jjia i_i l » _nm V 

SfLiU lojj$ JTjLl e^yoi (j ;I ijjl f ill c^ll J^jkj : Lnlo 
jUiL Lloaiil Jjftji jl JjjJj I ill . liijSJ jl LiSljoaJ e^yjui JoC Jfc <±i Jaju 

SjiLkV I ^ylt <ulc cj5_j! I 

(_J-* A?v>* jka < k ft j ll J| <u£^il jljC-VI Joafl ^yi C4 4-^jVill jl Jic. 

jl .. ti~ > » 11 Jo (<uiLJI j»SJI S^Oklj 5j_>kj ^yi JiVl jyJc.j .JUJ.I j« <j.aj JS 

cLAaJI jl ^yL O^kijj .cl . k i ll JjLSj Jo LLlSj Jf£ ^yj Xjkjj Jj^II JjJ-a. 

* * 

■ ^ . •v_ i< ii i 4 n"« I a Ua~i n l« La>. .»lh »■ <Q| jtijVlj <Joalo _joc 


■ c L- ’-.-k ^jJ JjLS jljjLo (flj jLojIlj jlSJll £ Ikijl ^ylj C5 4-kj"\ll J, ,7,1 loS 

JoLij jKJ .1 ^jLk J-A 1—0 (_yll J _ > in J * n Jo ^j Lojj J> ■■■ U Li ill 

a a 

Lkol < lo . Am OJjJll Jl jloj ^jln~ t . u l Jl JoVI ^yjjiao t£i-> ill Ikfi ^yij jK.jll 
j»JI jo <ocjdl ala ^yk Sj jjSj V 15 dljJ . jliojll iuoLu.1 <llj JS ^ 

.c^ll l _^kJlLi ja LoS olj 
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4jY ijlSjjll jjS 'Jj‘ * jj_jjjLjaiJI >_i)-s~i> <4jJlc. jSj La£ 

i Lj5 jj£| £>_>laj Lulll Ijl Lul 11o"r I < jJtj .4-J| 1 «» 

• I i~ii A'fl (J^lj jau jl 




£ jlkj ^Jc. \SJ ~ “*^ f- * <ot 1 1 AL^ll ^jj 

O^^uljLJI ift jk-L< ^uLaJ ^Xxuuj c- L ^ifll I - [£jf* ‘ •■ " LUlII 

.^uL^ifill 


| - (X, Y, 2) 



m 

•Y 


,*>J i Jjb Lu Ji L jje a I I 

jSJ . (X) 14A11 >.4iri*i*in jjf. j&xall * *■‘" V JJ La^kaU a j_4 ( ^4 <Jx£ ja jSj LaS 

t£j(-uu ( ji*-sJI jJLJI (x) j^aJU I () ft n j 4._i,ft < C ^I jljJLa j]_fi iji .<->11 <_Ua'i .Ur. 

j&j-o < yJ> jLuall « Lo£ . Ifl ftru jl (x) *> i 'J ja.^-ll d Ua'i jjj <v JJjJ 

^Jc, ,<j| gojjju»j jl I Vt&a a . jtLejJI ^jA ^jil laja Jxaj J4 

dUj dl ft nj V 4jU <jl£ajll ^jS daJI (JjLS jldiLa ^g\ jSj-e j4 ir-ill £-i^aj ja I 

<^^j^aj t jA j a .>tll« 4 ft a"il I jL) LuasljjLal juLuil jJb IjjSj .-■! a ../-.II 

/> jLS 
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.Jj-eJLua 5 Jj-fil,I :S1 

jl Ailalmj Jit I <<lLLL=JJ ^ajL^O-aJI i jlLflllj Laj^C, J <6jjAil Ja J-ij-L 

* Lljj&J A^ L uLml 4 *ii i,i j I ^J2jp*u < { _y^ Lr*. jsu ^icj . L^_i 4 _L*-a jL^jl ^ *Ut. ./> 

♦ 5jl>ll ^ Laj^aj {jC- , J i 7 . <: H ^-OJ 

4 J c^jj -II jli ijLt^LllI . f^-ui 4 -LAxaxj La 6 J Loll p LUI Jli j| 

.c 11 Afli 1 jL ajjV 1 ^ja <n<;i 1 ^Jc. p^y-uu j 1 .<j 4_ts Vj <1 

, (<ajjUJIj <liSJi) Ja a A fll I Ij-A Ja 

4 olXH <_SjLfl 4 l~X L 4 JI 6 Jj-iil I j_LjlIu 1 * j -Tf" 11 |j_u 

.^jl^-O^II Jtfc C^jJUl -II l^.lk 

Gllth <jj_laj ji iiajJI jIa Q ‘tVI ii^kll Lftj 1 j^ I ^»j t \ > «*.l 1 QJ -v- 7 a 

Jjl <-5U=JI <J^1=LJ f^AjL^ULJj . 4-flUcJ I jLa-fljlj ^jt^-ojil £jj-u J JJ_oj <j£. ili $ ^ ^ iA*ill 

p 

l^- Tfc .. i LfJj IiJjjSJI JJ-cu uil> 6j-a <JjV o^-la 4.J 1 iiLunV I SjUI Cj 1 nj Ml n. 
Ci Ij^J Ij O lj jjjjjjjJ I CiL a u <1 a Jajulj j^iJ I <Uj( i ul I Cl I. a \ i,»i -J 1^ . La 

\ • A * ^Jl oi>J I dlj 3 _ajL1]I oLa-ujuju-sJI JJ-C. Jj-ojj . jL fliVI J X 1 C>J ^ h 


J-oc. J liA V ^_i I JjjV I JXalll JjJJ <xLoj SjILfl 4 _qj Jjb 

ijic. diA J^=k.j Ja LluJ^ JJajJI <JjlA l a 41a.ja 

, p p 

, e Lhflll I jjl c-^j-uj JI JLuj I * d l~^ 11 J fl U . t Lt j ,,n J - 1 < V I i".l \ j U‘»ll I a 

<jl lilic — tij^Sk Jjliaj — IjijS Ja-oI I Ajl ."r I ' lifljC. I j|j 

,<dS (jLS Ljjl ^yJc. LsiLu 

ljujo. <1 jS ^Jc 4c^uJ 1 -v I '-^"■■■11 m 1 S ~r> 11 a jjft (jlu I’t'V^At 

<]jLljo^ m = mO/V(1 -v 2 /c 2 ) 
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<1j-£ (m) ll^Lui |U u. ^J l ,'i^j I—axle. — inil cLiji <dj£JI (mg) I ■ * 

4cjmII jJjG J - h~i -v ~| J ■ P J.I A JI (c) Y in-jll 4C.JJJJ (v) I<S_pjl cljj| 1 1 

l t 

•(o-oj^ J-iaj) L^I i>» *>»jll Sj£i> 

t= 10 /V(1-v 2 /c 2 ) 

0^1 o l oj'> H <JjS LijLltL (m) o.iaJ Ijl ( JiLoj(t) 

(j-A (m 0 ) i (‘U fk/in I « UAJI 4j_a |jj J^jjl ^LjJaxlf jl j i'VI I ifl f 

^5JtUI 4 -j . mi l jjJ] (tO). ) ,>ojll <jljj ^ LfJc. ^1 ?I~<H 

m/m 0 =t/tO 

m 0 =mtO/t 

m 0 = 0 /t = 0 

jLa-iiVI t>*j) >» ■• «•> II tgjL-uJ (j^jll Lajjc. <Lj| gjjl^uu J,! 
cwli l^->i jjV bjjiif (jl LlIaJ ji. jjuaIJ 4jji...* 6 i-<n ajV I * .u<m 

(Jj^L e I iQ Lojbj (jaj tilled I *‘ lt * 4 j| ^ii--'- Ijjb Jp jjSl .^Jj^II Cujt 

. J>a.j 4-=J (JuJi (jj-oJ^JI jiaji jljLa JSl 

^IjJI i_SLij_»_jIL— <t U» | A‘| n SjLo L$j| ^Jc. Ljj_i.l IjJ .JjLSlI 

• jj-alll i_jLL>y 5 JjLa <djS (j j i .. j I ~. 11 5jjjLaJ| La - SjLail 

(jj£j <SjLaJ] JaC.Li A'i 91 -ULa. ^jA <j| Paul Davies ^LLlLI a . ' 

ojli Vlj <<JjL^JI <LujL=JI i_. i la. 1 1J 4-i-a.jLaJI 6j-iill ^ (jjjua ** -J ^ ‘ 

.( ) Ual< i/iil I SjULI j.lajj iujLJI 

^jJ| j h>j 4 It »«iIjJ Jpjll JJjuj 4 (~T\ 11 ||/j •““* ■ < ■.«-> ( -vf ] 4 ii...*11 <j j14»11 I a iU ^ 

^***A4 ^ut^JI ^_a Jj. *k!v i ^jll 4jjlLd *"l If* I .11 tf t . ■■ 1 ■ 1 f-J) . IJ I f.1—=.VI 

. iAJ Lufl ifd -J jll Jjj j4llL wijMiJ CiV^pall IbAjj V 
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j( -v ftWl c Llj| ^jJLS ^-ojaVI J&£LAjII lagj-tii J_U 4ll gjjl ■ - * 

^S(j . <LjLjjLrk.il 4 fl ^LuJI 6^ ol I j '■pi jjl UjjjJlftj <ji£ll 6 ' i yS' V /|v *lAa 11 

<uj h i l l ^a jaII J^LiJl l ^A Lojj :^jLojjI UJ^ ^ J “ fl 1 

. ^ ^ 4 tUi A.1I qIjjmII <Jj_Ixaj- 0 4 i * i ..* II Calx! I 


(olZjljZlI) 6jUI J K i n i Jqj u u I Vjl Cj ^ In llajJI jl ^ AiJ I 4jj-lal] ULiia 
6 jl as* A uLu-ul^J ol AJ i *1 % ^Jj I I ufl ,| ^ l>] I 4 _fl LLj cJJJ-^J . JJlXluII f 

^ 4 % «A Ij <Jj| Coj ^jjJj 4jjl,..~ a JI JcLi 6 JLo-li 

5-SLL ^J| cJj-Shj SjILI <jl »-al ^jJ 1 tjlr *4 el \K\\ <l5uLa 4_K1 1 £-oj ,<Jj£JI 

|J eJ^il 4- U flj jl j| ^ i i ii > 1 iA.il .4jjLU oLaxuixll gjj^j Jxfl 4 «y»fl -v 

• SjUI 4j1 


Lj-UlI | I jjj .5 JjJLoli jl ^jUll 4_i_2i.j_o S^J5 LujI jjjSj ..Jl ! j_& 

. 6j ( i A ^jjC. CtfUxaV iSJjaII 4 h<11 

jjjjj CuoLg 4 w>^ ^ I ^jl jjLJI J t.ofll I C3 4 -v <1 ill * * .ATI «I jJb »>* jj£i 

<jl 111 nlLljJ .Sjj-iil Jxm jj&uueJI ^jl Ll,iAjJLflI jJjj j Q ■ ^-*11 ^_a Ll»j~ q I LJS 

.6j^5ll ^ fll*v a I l ^jlr S J Loll 4_i& ici~J I 4 alqH jj| |j_A jj-o jSi galXu*! 

.(5jLJ ^-jLiiJI l fl^ ~fL) SjUI V 1 jjill :S2 lu^jill 


iauMj 

Lq£ . ^ i ^^ 1L j^Luo^VI i-WUij j . 4 Jill Lmj | 4o1j 4j| S Jill I La 

.^. L ii ^V l Lfjfl illI ^ JaLuij jUul 4 j^Ij 4l jjl illj^ll ^j| Luioj 

(^Lloj jjLjLUa u UL £ jLjJlj jjl 4oxmlll 4-^aLAJI 4 >j U111 

fi 

I m il tjllLSJI (4 ^u^L^JI 4 x\ i *i il l L,w.n% > idliji ^a >4i IjL-X-aj 4_i_flirw 
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e * f 

Ija. I Uj . 7n jUaLj jiLli u^j^j u^b •ou-i-aLa- jl rigid ^*‘■■•■ 1^ 

■0^1 

tr* 4 ; trJ-J-bfjJ 0 0^-» tSLH^ (j^ U^°i ^ Sj^ill jl ,7,u 1 ^jj 

J_ij • 4 j i A Lj 4-taA.i AJjJlLI Jjl oL/iK I . 6Jj_oJ.I ^jA i « ■ \ * 

{Tj>?. tgjSJjb (j _i ftjl »«» oLuaLjlIj <t j^lttll a Ljjill a Laic. JjjjJul 

•dv°jH ijl* *j ' n jQ I d*'j<i I 4 \u hi II l j}c. jxy'i ^?*jul 9 George Ellis 

rid ^ 

■LalxJI 4 jj I .i'llI <UjIaj Ig-iA Ij» IIIJ <.A*v ■ LiIjjl I \ • < \ ^ />!<• ^i" 

Ijj (jliil^ u Lo 3JI i p j t ljl iii "h i bLluilj . 0 ISIIj ^La^ll ciLuLifl Ja^J ^haIujV 
jjl £ta.jVI Jj i«Luoa]I Jji j j k* i jJj . <ulLJIj SjUl J .ail yjfc j»Ur. 6JJa-» 

.( # ')"Sj> 1I Jilj LuaLAill 

ililj ilu jjaaj Js Ij jfl i rt jjajJI ^4 a LoflJI Ijj <p_JqjlII j l*vaW I 4 ij I a'iI I fliL 

^ylL ^itijajl jil) a Ij^j-JI i_i_$2jil L^-j-o JlSLaJI jiuu ^jjJI <iloall jA.lj .,jJaJI 

l^ul^a Ji <*»A fjA ^jmaLuuui] JJ. r-t~i ll p.0c. |ju-a £jjL3L»j .^.iuAjj el.A all 

,ji <<(_Jc slijj .pJUil ^-^>LI j^jSj «Sj_fJuMaJI o-jjLaII ^ <i1 (a£JI 

J j i <*i ill I (J4 Jj^aj Ij-A judLj lAjjujj .a I. A alt a J*\ 0 Jl -v~~ i<J#j|| a 0* 1 a |"| I ■.. I I a f I 

• Jjlj I n >8 

I *ls fftJjiJJ ijJl pl i A fill jjL» <iiUJl 4_«^ m *11 < 1 _JLjJ| o la > qy la V 1 *<* 

Ullail L fl-i. fl II* jl i"r V1 ^ i jj| <jj£ll J-kal Oul^ <JtSJI j^u 

Cm-uxajI I <Llf|l <LfiUajf <JjIjla ^Jc ,^jUI 4 j| 

Ye =Emax e i(kr A n-wt) = E max e I(knr-wt) 

t jLxjVI jj-c. (nr) jjjJI (k) I jjjJI i <<JalLJI <Jlj y E 

(w) 
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y (E) =E max e i knre -iwt 


Sj^I 


Emax ei knt=ye ^LilLj 1 = e° =e-iwt :jjl t =0 


y (E) =E max |jjl 3 «l Lit ^ nhxll <t_nx&]l Ijj&l 

^iknr 


iji 


= 1 


Jjaj ^J-C. ^jJU Laa i j ft n*J 1 =n ^j| ^ajj-LuJ G =j fl in OaL^ I 

,jJc. V Sjjill ,jl |k£.jj Jjl ^tirTi11>\ .nJjill 


(jui in jlja jjtHI jjl «< '^jl I jl.ie.VI C3 4-% nil I ^n ■ ATi , lj_A ^y> jjSl 
(jllil jLx-il -k jjLfl .jilill JjLoIII ^Jjju 1 11 Ail .Sj^l Kji jjl Jj S Laj V 

. jQ.^.11 LjU.in jLlX.II JjliU eljj Lu3 1 ^lr. Jjj ^jll ^jliJI 


.njjiil ^y> (jjjJ jjlil.1 :S3 jjAjill 


otoii (r 


(j-« ,jKI,l (jl of-=» .^j-a-X - IL jjLajM Sj£s f . «■! Vi 

4 j flX jm,fl“i Jjljll 5-C.Lwu . La Lfcji jv$.i,a <jLa^ll <jli jl I OaJbJ I 

tjc jxLVl ^^ vsj .^Lo^JJ ILuiL-ij 4-iajJo ^jb (JLIjj 1 ^_a ^IjloOLJ £jLu c»jxak 

jj-aJ, 4aa 1 \ I,I <jjl^II jj - ® Jj nr* ill «6jJ -k n 1 n^j-S ,jljjJ 

.^iia>Ti1 I Lfi Ip La i jj^jV I 


^j-a J*i/\ j La-^-i.ii <jLajil ^jLj jl fl~ r VL 4aa>^_JI plj i-tll I \t J <dllj <_aLk j 

n lajf S L ft l1 ^jLjLAj . ^jaJ ,i /*» Ijll (i _jSLI ■ ■■ a * g^- i jJ 1 4a 1^ J a.Aa ..i ni l ^Jl ^ i ^ U.) 
L-i*al (jLajlIj jKJLl ^j| t jaaXaaaLa 4^oLaJI 4 jjuwa 1 II 4ajJaa]l Jj-a ^Jjta S \jljjx 

^aJI ^ 1.jm A .1 *u\ILi ^j-a^Jl jjj_a i-ftla.,a .jj .^jlaj^a Lo^al 11J—oLik 11 a-iXi 
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ojuljjJI <dlj SjiU (Twin. ^ ^kilL) Lil: oLcj^ d_>_=JiS 

JliHVI ^ IjjLs jji ^lia^jU iLU (jjl. jl jjV (jajll ,j| LuLjjjjl 

^yjl J i i~u .i l . I ^y 

j»jk*JI jLaJ^VI £j» <tl« (jjjJj >«X 4 jUj| j_aJi Jji ,jj»jJI Ijj uijjJulll {y 

: uL»Jil Sj ^!j u-jJI *_£« JU=-j <Sj_>ill L&j u ill 

< 1 .. .'il Lj «(jli*jll oljj-Lo ^ <jiL 3 aiII Jli Lai" 

CjjAsJI Jl*. 4-ilL SjJL (jljlfrli L*fjli ^ikull j U ■ ..W lj ^.L.I I J l -. iVO I 

^ J*jj Jd* <3^ t$jLU 

ChO^ ui ‘Sj^iLI ^ (>ajJI Sjiil J>a.j V yih«ll jUdbVI ij^Li I » !*■'.- I 

JJ^aJI jO-C. 1.U_a ^ (jjjll - 5-5LLJI < ^ .jjLUjil J-sJ 

,<ksdl CiLuLUl Jt lajli. £^ol) (ojli Load 'jkallLui) ^J '~'j. l ^ I 

(j-ojll 0* lP] kk] J^LlJI Ja Aft il jji C 3 a -. jVill j ■ A~ <1j^.1 jjuJj IjjJai 

. aj_>ii.l Jja.j <d (jjij (jl (j inj V (jjl m-t 

S 0 1 nil AJjiil !S 4 (jajill 
Jla2 LfiU dJjlj Sj^all ^ J-a-jS (jl (jSLaj^f ^1 _>^L*]I Lj.iL <( jVI JL*. 

LaJi ijUalll loA ^ji Ujjaj J.. a - 1 . r> .i ^jjl _^i-q11*JI ^ la .Sjjidl Jt j a .xl l Sjifl 

* # 

, (.^ \a I I A* > jS j I uJ8^j-u 

AiUaJI (f 

4-OJJ .CiVLall ji j»,Luja.Vl ^ (3k. 6jjUI ^ i_i-ij*Lll Ja <iUoJI 

<<UjL-oj£]Ij <<jS^aJI <]aLLJI :Jio <Li H-.il dAh4. ^ J K,?. ] 
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jj^uu llJfc jjjl < Llj_^ J^oi ( jja Z q 1 ^ 11 <JLLi djlil j^Ij Ij| 

J^jlaaiI ^ JJI j_A I j_Aj .ZiUail JjLa j \ |jjjl LijS ^j| JJjjII Zj^ILi . ^k.1 

ZjJ Li I«L LftlJ 1Ij . Z3LU I ^ 11- o-i a jj-flX I I < dllAJ . ^JjV I I j j_q_J I 

.ZSLUI ^Jr. ^jlaJS Sj^iil 3I ^>-=>^5 

Z_flLLa ^Jj jl a> j| KLulS i o Jj-auflJ J J ^ ill ^.J_C IJLi.I 

:Sj3jloJI ZJjIxa iK ( j£-a. j>*^ll <ijli Sjlfl ^ 

AE*ATi h/2pi 

J ■ <jl5k I j] cy^j^ 1 ^ »v K * ^jlc. A T <55lWI Jjaj jvjc A E <^Jj3b ojL h 

■ * ^ I Z a .i.. fl A T A E 


AE = h/2pi AT 


AE = h/0 = <jjJ j fl i ^ ll jjja AT ojjI^I I jJ 

. IjQ.^ q \ in il Qufl^i I ‘L-lLq^J I a j "qI f \ ^_jjuj I ^-o AT u I 3 \ 

L^jI Aj ZllUI <jl lift . ZjL^aV La ^JJ JdLQJ Jjl Z-flUaJI q\ ti\ ^^yjLiJSjl Ij-A 

.ZjL^jVUI Jl J^xi 0-0^ jb^ 


ljSj Jib dJi jLA\ 


Lpl A,\xtil 1 4jJL Lj-i,.fl <_ujLJI $ L»,A flIL 4-fllala j-A Jj-*-uVI wifl ill 

Lfi* ejjJLflj <jl jj 'x ai j . L 4 I 0 ol fl -j <ji Vj L^JaJj JS 

ft J 111 . 6 J^JlII <LoLo| Jb-o }b <£iJ-=JI Ji! ^<win ' Li JjJjx J-=^ I ^ ut% 

.ZaLUiI ^jja l^.\fllSLa Sj>LI JAIj UZ ■ uj j 


<bj <<-fllftIll Ij-iA ( Lcj jJa-zul^q La j Ll.it. L Lai Jl£_uj I U.L SjjJLo i ( j £Laj 


ijjjjJI SjLcI ^Jl ZjxLJI Jjjj o^LAdI I JSLti ,a Ji» ZjLaII ^Jc SjjUI 
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Ijl .[rr. - TYl ^ ,\\Al iWald Jij] LUI iiltJJ jj_u^ ji 

cSjuja jKii! U£ f<jluJI Sj^juq ^ja ol^OJI 43LLJI ^LauJuI j**-I 

. a I <5 UaJ I j 3^»j ^Jc. j a nK j n ~“ ■“» 

$ 

^jhul l ^ Lj-i a 11 jjjS^ft 4j> u^-1 ^ I 'A. ". ..I ^ I U~i I III I ■ A ) 

<llia Jj-aj jjJc. ^*1 J^uiVf >_i ft*il I Sjljs*. ia«.jj JjC (g-j&jpft (jiifua 

.5j>1I ^ 


T= hc3/8pkGM 

i_ijLi_Jl CuU G icuu k tz ji nil 1 4 Lx.^juu C tkiLj^L) Oju ^JS h a, 

. 4 rXI I m ■ j ''.I 

^Ji 6jl^-^JI 1 i n i * j a . ^11 g'^jLuu M O-i jd <4_JLc 4iii w"d I ^J8 

oLUL Sjl_^aJI laxijj i6jUU ^Jj j 1 <" flVI ■ - Lift iJLaJI < n.i ',U I .iiLjjVLa 

.J^tjmll lift t jA Sj^ali <j>Ua jl S/vjU't^ll <ikl til 


4iUaJl 


:gjSy> i >iud J[^5j 
.jlia La Lajlj oVLaJJ jl ^.'u J 4jjJalJ JJ -t "II |j_i_a jjj 

^ 4ajlfjV l$l3Uo <LaLS ^LJI £l_>ill 


iilUj-lj . aJj-ii.1 jJilj jj n*i o 1 1 i A-tl I jl ^jlc. ^ j j-a.'l 1 I lift J-^-1 ^.Vij 

a 

<4 jijJJI lift ^Jj IJ1 n .. I Ij .aJj-LLI £a i3f*J V'(j-® gl-< A -ill ^uii jjLa 

jjl (jl (jiaj iiilljl <t.r>..tiuj .<iUii ajj-ftll J>-a JLaJLI £jLaj l j t i n ,jl j^SLoj 

JLaJ.1 .JLi-o-S) (jliojll ^ oVLaJU Jj^al Lfjlj LajjJLi aJj-JLl.1 Jilj 5-iUail 


■ ((J ■■■< _'t~i 1 1 i. a j_>frSLI I 
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AdUaJl (jl C- jiiuaJI AJaSj 

j < » <*« H 4-laAi jjl j^Jc. AJ-iJ-C. <Ltj 1 <(_ajj -vll ? ■ j i ■ ^ . ft i j a ~. 1 1 ( j J1 * ij i11 

J >?’J IJ-^- IjJI ,ja i_u»V <LJjlj jj-ajjt£ AjJj (jl la£ .<LslkJI Lf le. (JJJlaj 

. < x t^Q i <LflLL=JI 





£jLijj ^ujIa ljJLaj^^ oL>ja (jJc. JUJI eLoiJI ^ iLH J£ 


t 

U . 1 * ‘ ^L " ^ I n (! ■ A . * j j-a 1 — 1 jUL jjjjljia jxu.Uui till 

Hendrik Oesimir ^xoj^lSk cLj >u a ^ « ,u l ^j-lc, ^lojjL£ 6 j A . ._«j ^ 

!^A AOAj , \MA fit ^ Ific. i. i i t i ^ll 4jjaj SjUl aXA Jjaj o^jjil j-a Jj] 

.^Ijill <^4 I Umm UI U oii)J iaj .jjjGII 11a eLjoill I 44 £j**u I <jLjUI 
• ^- A <- 1 . 1 . 1 4-sl-aJ>l u-S < J 1 i iJ Ul'ii n jj$5Lll LajJU jl iti Vll jjLujjJ.1 ^l^jlll £_Uijj 
udlj £-aj .^jJ-ajjUl jaj LflLuJ.1 LflljJal oLiJJ <f A A J II n 1 .rl.l oLi.ji.lj 

<Jjjjla <2LL J=jj liUjJ . ja.VI i—uLJI jaSojjj j jj fal l jjJI iLjJUl olajil Jj*j 
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j-J-c. I j-6 1 — i* * 1 ~J J . LagJ^. ^J. l . a l I c L-OlaIL Ljl_S_a J ji ^j lll Jjjj Jil 

fc- <SJ 0^ l r’^J • \-*~* < _ s -5_»j ijjLaj; 6jJS jj_a .j 4 a l HI 

C'La.j-a ( _ f k c L -1 - t il 4jali J£ ^gj- 1 - r. j j^aVl £J»lj ^ .5-SLLJI £jloS 

<51WI (J-Jj *-_i-aV 4-a.l^l jjli I ■ A . I .4_SLLaJJ ^jLaj^j 4 .... tUI ^ 

JaiJI JJx. jl tlc .V 1 Lix^caj I -J j j «42Uall ^j. lr, jfl.A 4 Ua'iM ,-. *i K |j| 

(j^J.1 <5LkU jju-oj V (^jll jljiil <_>l i ii -v , ^il-u mi .jjjSJI (_yj Jjjj I 4 ■ J a . ^ —II 

J jbj>* C^jl J-Sj ' J» <dailll y, ^^LaJLu/jU <LLS]I j] . L^uO^aJLml 

Cl <uiaj <ijj ^ - Li<^ jjJL - JaLj y Robert Forward^ ^ 

.sLj^SJI jJjil jjL-atl 4JaIj islla ^jln~n„‘i *l.ull 4_ii.ll JiVl 

oVjl > a ^lla. 1 in) jlr <j| 4 % . AI > j 11 4~ t al a "■ . T. [ itl ^ , X j . 

<ol jjll oLjjj y> (E) ^Jc jt inj fl t I LI 1 L...j i <i \ . i a *i I A~si | t ‘,l^ . a 

.•LL^f 

E = n (T) + hf/2 

•(_j-a^l ■! I I y <5U=JI oL j~ 1 . 1. /1 jjii <Ai.lj _U_> Iji ..*>■ <" > 

:5 j j nil I 45LLJI 4 JLi 4JL*-o 

En = (n +1/2) h/2 p *w 
En =n* h/2 p* w+ 1* h/2p w 
w= 2 p f 

En = n h/2 p* 2 p f + 1/2 * h/2 p* 2 p f 
En = nhf + 1/2hf 
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.Sj l *i 1 i « i . o Sjj <ILaj ^jJI jjjj f jk5j) ^aSII j j-*JI n 6 ja 

oi a i m ^kll J ft irf^ll I 111 Sjlj-^JI 4_a»jJ CuL£ Ijj '4 >H r 4 4 1 iv^ll 

^jL-oj T I ajIc. Jjjj .j^gl m~i n 5JLJ] 4 JL 1 LL 5-0 4_SUo oIj <jJjj 

^1 iu ^xLLmu V cljL^ IjjJ SjUL-o j i c. Sjjll JjV <j,LaJI juu n < j ,k *^lI 

:<JUJ| & jjj <2LLJI jljLo «(oljpj2 


En =0 + hf/2=hf/2 (i) 


jl) j ftm l l 4 jjI inn Sjl^sJI 4a»jJ oil ^ 4Q 11-.II <1 n ifl ^jj| 606 

iiUaj 4lift~i i n JJaj Sj j JS jLa ^k£]l K .\K . . I »*»~ ^«./>ll 3jjl ■.. - ’j_aJI <JaLLa 

JJSj hf/2. 1 tl * 1 i a i 0 (jAj-oJI n LlXjuOJ Ijj (£jA LaSk | 4 iflui^a 4 L\i ,.jj < *. 

9 t 

Ll_lL^_lV Ijl J i ft dllft ^jl JC-uOlJJ <jV Cj \j II *< Sjjj 1J j I jX umI ft 

P LoixJI dljb t-JJJ Jj-OJ • J Ifl >l» jljjJ Jjl f J £Uj| Ij| LswI ~\ ft U\Li\ 

Sj^JojJ 4ji-k*il 1 ‘UlJI 12^. 4 Uji iiili SIjLxU 6 j-Aj <45^1x11 6JLA CjLuI ^^ic. I 

j) ft i vnI I 4Us * CiL-uo^ ftlj .j ftn*>ll 4 La* ^jLojj L^LueJI lnft*i II CiV 1 a>4 

«jfli^H 4 Infli ^ 55 LLJI jldLa 

Sj O i fll l ^J-C. J-il mi l Cil^J <S^-a JjV j irt 4 La »ll 4jflLLa jj>a 

oU-^- (N^AV j-Jjj) JLft-a . Lfl Ij j .■■ «"> 

. jilt' ll < Jifli 4ft Ik 4^aJbV ljjj-0 IjxiG JLSlI juu “loljjll jl^ju V IjLL 


,-l^ VI jIjAlujI ji./i 4 lift’ll I <LiLta (_gjjij ^ya ^jl.i nllij jjjljU iaJ 
SjLoU jJLJI jlj.a*iI..VI (jl jriA’ij ground - state. ^jVI Sll -.It iijlj_» <ii 

S ^ J&U3 4i ft ’ ill < J J|J fc il a 42Ua] ^~--~ Ouxi 4il jXu Lgjl j 

l-i* (jlj ^l^ftJI ^L*_o] 4j_jaj]lj 4j_jklll ^ya JS Oi i A jI 

dlljl . ^ l Ul l j fti^i ll ^yjj Jirtil Sjlj^JI 4a.jJ (yZ-al _jJ Jjualjaj ^ I m ■ t.VI 
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l j±a\ j_J 1 Jjjjk <Luj . j A *<aJI ^ LluiI jLui I <lLLjj-u 4> ilc, 

^ j^all ^LuU LSdlj 

<j (-4 j t i /i ll i_»jjJL» La ^yJj f- jjljfl II ' 'j<~' jj_j_uLjjUI »j a. I ~ »■«- 

4J] I JeJLfl <JaSj 55 Lb Lai !5 JjLuJI 51 1 -J I ^5 j«~ ■ ■■» 

• ^ ^ jAaJI ,jj> ^jjJj^JI (J _Lc. Jifllaj jjjll <a l Lll j±,sin 

:4jjU& 55jj I j tr^ jc. <_ilji,l jL.1 5IL-J.I a l&j 

' 4 j£kl I (■ LjoflJ Ij f t * j t a I f 1 ii jj fl >1 « t , [a tL 

Obl> LaS (J I s\ Ijp A j-v'V £. 4JflLU i.ti J <j| jLtf.l JjjjJiSJV I | w . > 

(^4 4_5LLJI ^j-a Ij J_fl jaIa.i [.■^■-i.ii-fti 4_UaJ)i ^_fl <j£) < 4 X > , 11 <j j !%aI I 

L^jjk&a LjjIjjj Lo£ 4-ifl aj» >* ^jjI 4.U&J 45l U1 ljj| j-^-tlI 

l^-JL -0 IjLJ I^ jJj U al l -s, < a-** : . ! I ^V.l_flj I ^Jj i.*l .ll fl.H 11 La ^jJU 

(^So-oIjjJ ^ Jjjj-U Cy*" SJl^JI jlala JlaJL tilljJ 51LJI jloa Jj.irt.il 

6jjb <JVj J" oTij . j a * rf-\l 1 <kSi 4-5 LLa jj_a.j w.ijuui i 51LaJI jLl^Ji! <1^LL JaaImu 
^^ 1 1 Jj^j 4 jI QtA7u l^lj djLail jJUl <jl iUa.^111 

^ j a ■ a 1 1 d La il d i ... t L.1 n 1 4 4 1U 11 

: jjjuzl I <U aA j 45 Ua jluxu J^aw £_jLJujl jlfl*if ^(J ^ *» aj" ^_L Lajj8 

# { f ^ 
jjjcw jj- 0 6jL:>r.L> ^ a*\ Jj^.jil :^j^5lll ^CLl-ujJ-o j >> I i-Vijla 

4j^-lM I oLuuuiiJl ^ * -vj IaiI 1 — 4 «!< J -v 1 1 4 t->... |jj j J | 4 iLjjuu 

4 U*iil^j LjJL a. I JLaJLa^U 6 j-£* Llxi OLi I m ^ Q->^ I j-5j .SjUl uUjj jjill 

(jlj j^_* ‘ ■■ 7~^ J i > o ll <(Ja5j oVLa-jO JjJLi ,jl ^yaj*! ill t j-a •«—iil^ll 

I_j5 j i Irt <i a 55ll oVL^ja j-iljj ^jJI LaJ jjj [*H ^JI cLaul . ■■■■ -^11 ~'Kj-^~ ^ n 

. IfLj JjLLu <J r-> aJ <1, jj. il .tii ,j\ O-jj-Lj -i-Jj-lJ I <_u I j < > a >i£f. 5jj_»j a ) qj > m a 

Jjj ^JLJLj «t_S q >al I 4 La i Jla-a l jc. Lulj j ■ I U~ I I J^jlUll I JlA jfl... Ij 

.( ) I <Lfl'i oVLaJL ^tnllij jJjj <jlac Iflc. 


55 



Ja>I <juL 11.11 6 jUL I QLa mia> 1 4 Ua i 44 LL j VI ^j-gjdLl 

* * 

^Jc - £ Luj V I Lit j iA I i fll-n a (J J»*il I £^jJ I I j-A jJjjj .<jIS-o^J I JA. IJ 

^]| \\ ,Aj-JU ^jl^LU 4_>JjJl_JI Jj_L>Liil Jja ^_jLj 4il ^jl j,.i^kfljJI ^jLi <j^a»Vl *wXiL=JI 
SjUI <jl ^_lt 4ji_flljJLI tj tall ^Lirt a* iJJjJ ,4^jU> £ <)y L IJ ^JLaJI 

l ^JLaJ-S dJS j-fibL-cJI 4 In Vi oUa O^LS ^1 . j A i^ill <Jaij 4-5 LLa jjmn J ^_A 

iln"ii a i U-IJ . <51 Li!( ,JhI j^Wu ^Jl 4-2*. La^ LlljLoJJ 4 > A^ll oU^a-Jl 

. lag iK J^iliW I 4-fl-JJJ 


C-JJIaUI SjS 


d / 4 

jla^Ilj ^jLSJJ clia^l «CL»l!i Sj_I 4. fl 1 “A t | . pj. y \11 Ljj jl_^. JaJj 

jjjo Jj l_A j I j J l a I 4-Ij liJ 1 Sj-flJ i j^J-xLaj £ llaaj . j4AmJ I < LaJ Lui~a ,Jj-La ^_lc 


<?4ilJUI 6j-A I ^ya .4aLUI 

4A^LaJI LcjJ (jAjILal OJJ-lxj . 6 Jj-flXLi jfl i/iH 4 Ufli Jajjjj i, j\^k I JUal JA 

cj.^. ^A 6Jji-oJJ Luf oLiL jk^Jal ib-iaw < djj-fli.1 J is\ fl ( j-fl 

41~>5 ilI 4_AU=> _*j ■ ■•« jj i/i n ^_A CjLc.I j-flJI j . 4aL aaj c LnilI £ i **n Jj_i_SJ 

.^Laa 


<la5j 4-5 LLa <jl 4j*\lal I t- l* j*Q I lj c L^xill Luj L ^iJ IS Jg i a I c jAjliu 

4 1~S H <£SJ I 4ftiJLC. CilftiAMaJI *_>( i nT\I * . ..t I Lq_A Lg_i Jn i >^i.I Lj 1 

0^4 pta iduuaJ I uAjuguj ^ jJ I 

•Mi 


LAjjjlj J | <jL ifl-w jJS j fl i ui lI <Ua'i oVLa_a Jjii ( ylc. uMXijl I IjJtVI 

L\ g 5h JLaJ. jjli lj|j .t- [ iAfl lI \in L 't A- ft q ^ .f v lI ^ Ia— uuV I 4 a 

• <U£.L*_iil ciL^j-o jl oU.ji yJc. jjjj jjl jj>U 
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■ l ;) IJ-^- 3 I ^ I > n J L=J. I (j I Jjj l * A 3 ' (jj-p Lj-j-sJ I 1 _ ) A*j j I t_u-uu jJl I jjsj 

■<J-i— 0 *1——41 O Li j U J I I—!_u j J—l^s\c £ < t i * AI j " <W I ,~ J a . ... 1 

^jj (_j-s Lij-i-oj jvlj V Sj^j-q (j-* j] .LiiukLi_ojj^5!lI 

.iU. ?K.t.1 I J ^ \ J-Q -3 IfLojl I Jj i_l^. [L JJ) -vJ Lfl j ^c ■ ^ 4 LV\1 1 <<j (_La ^ | I *', A j" a | 

f Jr^ I SjJl] I 6 »i-A Ml Jj j J f J) « A ji I ^J3^J I L g-liaj.-.I mi 4 i a xxJli L Jj j I 

. 6 J j) i 


^j£. <L^.J UJI dJj jA. 


-oil 4.1a Q .> 41 Uo 4_i_3 L^J^>aj <^li_L^^j_fll <4_ujL^JI J » v** Q ^ q 

, ^_i I jJ I bj jns s A j m i -^1 I 4Jj^ 6Lujj i_i \ i«iTi jj I <\ \ p l aAa! I 


■j-jLi c*^" ^ ji hX*** 11 I ‘ 1 *L 4 JL£j j_i_^sj t.** s I iLf i c 1 'i5^ < < J ^*v 1 ^jn\J 



CluLillj ■ (^ t-la-ca il l 4l L.i. u -o ,J_L-a_fl 4_a_aJj_a \ 1 Ajlil ^ 4 < ^_i£. 

p Likj L-uL p L a J c . >._ ^ 11 -^ . > j .^JLxJJ g-jLu_JJ I Jj 1 a , u lI j..ic. 

<4 ^ 1 1a 11 4j 3 LLaJ I wii ^j-L-oJI J_s_c jl ,\ at I ljj> jj_ua^ ^jli 4 X U p Ijjj a 

O*- I L^ a q jjj <CjI J «^> ^ ^ < ■ ■ ~nj c^LkJI p! 1 A 411 Jala Ti ^lll 


. LaJ I J J a- > ^l_s^j_u_s <Jj) \ t u.fl Lfjli ^LiLj - <11 ( ^ l A* t 



( j j .i.. u. i < ^ . L ji Llll jl 1 1 M e\ 
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Ojtill 5_=kj UA ^k. AX-J L-uLj ^ya (j^vxAlj ^LlftL c^aJI I 1a p"*» 1 fljj-u 

^ Ijjl t^ jjjj jSalL J^jLxlJI jLaua gjlk ^jiu-o^UI ^jUI 

.<jji=u ^ujlu| ^k. O-atiN ^T lt-n^n p Li^j ^jC. xJUll p Lok. JjJjC £_fl IXi 
4_ijl^a| 0*3 5_5LLa 52l!i£x £-a lUi/ill IjJb ^kiS 5i»,i.~Jl JLaJJ 

<_3hla. 4-aj jjjii jJa < i j^£II ^2 5 jLaU I JlSLuuVl j-o &jj& isLLJ I iiliS <jjl!Lo 

<. ■&■■!. A C. ^U» Ll-2L_4> ^Jc ^gjUu (J-KS^ OjLiil ^rlUirf> o iiLikj ^jj . 16 Jj*±0* €■ L/j-J-fl ^jJJ 

. A tjilnll ^2 4 jjluLw«VI ^Sil llrtg slj ^UjluaJI pL>ii 
.<5UJi ^jja JjLa j«a 5 jjk. 6J jki I ^iaj »Ss 4 JAJAII 


CiLj^IjuJI— o 


clllit cklS jJLfl . llj j-£ e -IjJLl ^.a ,I JaLJI _j_a 5-flLkll jL^all 

CiLo^kJLIj ^jlk <j| JjVj cJ^uij ojU 1 >1 <_ijLj_i_a ^jkl^Ja 

^jjj fc xka4ui I Vl £_ikj ^ J ^mmj j| c^jJul Vjj jla 

Cujh-^J 5.un">laJI dJ-A (j Ij Sfi>Jj2ll ^ya ^jA Lku I oLojk-ll <j I guJuUAul jj I 

^4 t gftj jx-ikjJI jL^flWI cxflj I2 jj£ ^JJ 

<k5j ^2 kxLLo 52 Ik <aj I ^AaqII <LSj 52 LL ^j^2a <,Jjji ^ja jSj LoS 

h i(jh) £-lu 5 jj2JI Cx^j ol aluaII I l>a2 ^jJI <-£UeJ 1 A JJb j I.iaaj . j q.^> 11 
Ij_A < IJla jja jo£l .<ajLJI Jj_^. ^ N ♦ x , *\i ^jLuu cuIj 

.6J>1I J S1. <5LLJI jIj5j j'^| &jlil£.L (h) JiiLi o-iI j U^.1 ^ j^-alJI 

JULiil <Uiui LJLlJI oVjLxll ^J - 1 . 1 .u'l jl <<u)Lc. ,jAj all LJlj 

■ i^ojll <J9 nAn 55LUI jlaul lilj^L ojIj ciUjLdl 
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iiliiL ojLj ^ I jjjjo <h= E/F j-^.VI >_jjL=JI jjJc. .(<) i'il~ill x Jj -v h= j.s) 

* 

• (h) JJjlil JJU [ aj - -.0 a (E) ialkJI JJLJ 

F, 2 ) = M (L/T) 2 = ML 2 T 2 
Df = i/Dt = r 1 

Dh = DE/Df = ML 2 T 2 /T-1 = ML2T-1 

» • ° 

<jl g.~» i m*i ,jI Lub . j^jJI jlju T .ULuJLl sju L >«» M 

JLjJjj oLajixIl j| <(h) <1 A «A*> A 5JUJLI • 4 !-<11 

< In a i \j yj 11 (h) <-il till j Ia n j I £ Ij " -> a a . . ..I . ,.V I ajjb 

(HjS.-ii 

<_SUa ULLil Jjl ^jAIjJLsLj cu>Ji Ji • n I - > a ^lr 

<CjLajl*_l I < ^Jc [_gj~ -> J JLa.1 Ij . JL.7y.-A_i -> < <n a <-EUeJI JjjSj La Lajljj - - ai 

■ CiL jM I ^Ic. ^ j"n - 1 Sjjiil JjI a 11^a.1 ^yu L-ijI lj ^ fl £_^a Ij^Aj 


CjLajLuJI AoJjauI 


C$1 f -*-** ^ ts’\ ^ ^4-^ J*-^ tsi <ka»5La 

^KLI £-ai>>LI jl ^ .{£_p.Vl jkLwaakVl lj *ii i ..M V] jl 5S_pJI jl 

ijj Jj I ^ uiA I ^ llnl i ii_i <• it£ ^Jb *Llt ini Ij . \ j.ji*i ^ - A q_o jJb ^jj-A J^] 

. I - ■• -.VI d ah-s 11 . I... *.VI cljjj • fl S*Li d\_jI a a -J Vs j*•. e - '.'• I \ •< » J -• i . > ..^ 

J^USj Ji *LoLiJu oLajl*-* <JLa JjI JjVj n/ i ^ajll Lai 

<* 

. Iff L&xU JaJIj cLjjaII ^ I \A.~,„I ^jSLoj <;l.i.,o<Jl 
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.Jjlia JS L$jj -Lj-uJI 6. u-k n (^jJI ^ iA^ll Jjj| 

(jAj -Ui^l 0^°i «t j . /i La. (jjSu tjl _^aljVI bib <J ic. j jjlj 

■ I -> a»i_yll IjJb Lftjl ilr L ^^IjAiLi ■"■ \ j/'~il l Ij_A 


diLa^LuJIj (-jjSoJI 


l . A^l l j| » ~*fc l<-||| *J >1 I I ) n f I J^_Lu} I i C .1 I .1 fl i j < .1 1 ~ 

v_i23 J,< i, 7 l> 4 blbj .Sj^La L^*_o Ji*iu ^^ill 5Ua~.ll ^J| ,4. .X a l~< 

<JiLi <LujL=>. Sj2 3^j u-^l ^j-6 jlffil (j-a CijJjj (jjJI 5a7C~l I 51~.<N j . JjjjjI 

ui .6J-»Ail ij-il LfLa cJij <^V (jiaj ij <bl+£ 

<Jj-«il kj35 I — j -al " > IJ ,jlJI S. U ->. r> . j JI J ■ <-» ! ‘n il ^Jb jl SjLLIj JjLa^Jlj <,jL£l.l 
Jj ^ Jj-a. ciljJb i. \ 1^ 1 l [Lj . I 1 0 Ll^ljI ■ ■ • 1 4I A- I'll .".I ft i --^11 f ■-■! .jt. II a 

.slj^vJI fcjjiill ^1 JJU oUjLJ.1 bib <Ul] (^jJI 


ia^iVI ^iLaajQ iSUojl jjjaii J LtTi t Ijjj.iII • -ja~.il jjl gjSjJb J .i.--■■ i a"« ■ 

JeLoli jjjj ■ ^ S ~*> I j <tLLa^ j -% Sul L<u bj^lUuo JtJ^eu J,! (5j._. ...II 

cjiUI 6jjj-a ^jJ] oi- -v J ^yjJI oLajlall Jl ./-» 4 % JjC. J-3.JD (jjLkajjJI 

-^ ■*-?■ 1 >» CijLc. jl ojjj. jl CjjJLa Lpi La] :oVL uaI 4j^tj • *11 "■ * . ,ij . ,.V I 
Lh 4 J ^ jJ-2 ^-^3i ^ ^1*j 1 a K — CV j I CiLajI a ft II (jSLaj Vj jjl^^jll 

i*-iiVI ciLjj^i jjl . jjxul ujjj j-. n «ljj| I ^Jl S jjl_»JI .-.I 11 oL*jjjj 

o< J " 4 * 1 ~~* 11 ji-b- Cy> "iUjf ■ I jj-mVI wi l l I jjUu jjjll yjb.-.a 5 .;. ...M 

.jjtSLajll ^pll oLjlaJLI Jjju 


<jiialo jjS| 5-ajU. 6 jfi .oLjLlII .Uft.i Jjlill j_.jl'...-II j*.jj .V.-^. 

,j1 oLajki.1 ofAjjj J^jluVI wfcSjJI Sj jlji Jjj] Ji.j3 ylll ol a J ■»,->!! 


I Ig «.n 
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I ,jS-a-ij foLa^ixll 4 -jjJaj ill^Vu IjLA ^j[& <(j;j-2>.\ 6j-a <( j jj 

L5 <tlU.iJ . UAjI CjLajixJJ ^Jj J*i nj <j I i-5LLJIj 4_tiil 1 hfl ^ 4_ljlj_aJI K i nLujll 

> s > 4 

iju oS^j nugget &ji <fi ^_a oLo j^ la J LI ^jl jjlSajJi ^ a t il l j_i_^jil ,J^JI 
jkJ Ijj IaJ. 1 CjLqj)M l a JJb 6J_>Lfl JjC, J*l < ii i jjjAi . JjdwVI c^ilI ^aai 

La I' JliA (jSL> 

^ lU*l i .n Lg-jli i^Lo^Lui ^Jj-U-u-6 &Jj_LLI jjl jLxUtVl Li* *Aj Ijj 

, I ^ 1 i i ■ —V 1 | I AJ ll A < 1 I I \ , 


♦cjLoj^Ua!1 <LuL f, V oLulSUI ^LLaj ^_a a j^LLI iSs ('jAjiil 

Jj jJ| iL~ > <GJ I ^j-lI < 4 jt_k£]l jj-a Lc.jp 4_JLc. AJ 1 y. jUdOj 

JJjaj jJa L^jV jjLllI Ij^J ^kjuul JiAai 6 j j. a! 1 V a5j ^2^3^ ^jLk. 

L^-jV La^LLLAJ ^jL5l ^jl fcJalufl V <j_rkVI u_mL=J! ^lr-j 4 a~i*C~ 11 <LSJI SjjJLa £-o 
( LJjJ* LUi Cu«I |1 Sjj-iil 6 j-Aj . H I jjUSJI <LoL* 4-5 Jj < ft«At I 4 jL»jLu 

4 ahSII <uuLi ‘lK ^Jc. ^j!lrkj V L^pV 


jUuJI (3^ 


.4aoj 1 ft 1 1 w > , Aj~t 4 -jj jfll I jjJu jjl LUjLsk ,JVI "k 

^llI S^-i-oLjl-U t Lj_iiJI (_£ ji U/u> V J-5 < La {j£- 4 j t ill Oj Q f iiI ccJJj 
1 a ji c. — ^-aiaJI jl mil ^jc. Jj)-k “ill jjLfl <^A.VI k-ALaJI Lr J_c . t d j Ir LJ~ir I 
— ^111 . a US .^.uiTii 1 1 <ixi La ji Jljj . I J»J 1*>t *7i jiul — vJJj 

t Lj iof 1 ( j - o 4 rt-s i A S^iua ^jll) LjjSJ pLj ^_J 1^5-S qU.iaji■%!I I 

* <bUuj^lSf 1 

<JLl£.! ( j£. 4, La A L^l 1 Kurt Godel o^j-S 4 5 ««iU j *A ^jl jjl < Ua 

.^jlia^ll 4^5^ oLLSJI 4-ulial ^Jc. JXalll J[^ak 
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Ipl <j_A j_J I tillu jJJLu <LxUb.ua <LuqLj cJj mu i LajIj i_£j^4i 

^_si d -v % -v. >->n ~.ij i j <“ii ^ j-A \ (Sj^ . <-JLaJl J-^Jj jh < "k. if\ 

.(*) LSIjjl Jjia. £jlL .(jjjiaiLil jUai - JLlA £jUJI ^ - (jJLaJI 1$*. A j 

S-lj. La .ll <_JLc iwi-JjJi-llI (jLS La IjJ £i»—jl> <i_jl_j£tl liA LLj ^ 

i<j_^ikjJI cLjjjjJI aj^o.^11 *j ■ I ^,ll .-.I .A alVill jLa_j| LjjJ.1 . mm 


60 





jjl ^y, iL^aila UIjS LftjLitL JjjialJ Ujjju jijjai .< b| J I #jj> ^ 

J-uulij Sjlllj ,jLojllj «jKll Jl aJjill jilsjj ojjill Ji.lj jH-ojj Jajj ,jl£LsjJI <& 

u* iiUJI CjVU^o ,ji tjijlii (jjjLi I is jjji jS£i .oUjLlIIj iilkll jjj> jl-lio yJc 

■aj_>ill Lij ( Jj._ll_ u j .JLUI J. .-.al l ^ 4> Jlj jj ,»Jjill 

(_yi* uLj-i-ttJI jj-fl jjx i y JljAaJ CiIj j h i fr i .4-Jllll Jj ■ *-* Q11 

•tS^Vl j- n l 'nj Jixll ijajJiZ £o^lj ,_K>jIil.l £ jjjijll ^Lul 

4 0 

Ji*iI (j rtAfl. 1 jV I LI * I fl j I j Lie. I jj^I 6jLulcL lift jillU 

Abner ^j aj « t < _j-ui ^iuj . LLL jt Jjla > ^ic ItJLJI Jilu ji I»»itj .^jtlii 
^ 4-j-a-Ic. <^j^Lu j^UI ^oIac ^_a J^Lill jlSLaJ ^-o Shirnony 

: j^! j d* dj*i 

o ^L LloL <^j - ^LlIJ tJljjVl JajJI JI &jUlo ^Ij ^11 oL^jj j-U 

/ ^ jl l ft4 JSu Iu ^kwLujI <iSJ t<Xukj] LijI ■ Al j| 

^J| j*> ij .<uic i^JjJUiIIj lli Jaia11 jJLJ! j. luiAjJ I g « j-v" ■■■*■ ^iJI & IjVI Ja «H 

■ J4jll jjJI ^ irfll I JjJ & IjV I aji <JLula 
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aiuii 


0 jLuS’ — 

fall l jj 4 j J 1 $.=k :£tl I 

(\*n / - \At r (Ambrose Bierce) jj^i 

^gj n.i n liiLa < Uj In i -k 11 (^jLU jJLJI j i ii i~i ^ui~JI Llmlja. ,jl jjj-a. 

V jJl ^JL&JI a I iq I—a ^J| ^m l m i ^JLl juUU i ^a£.I 

lift . LSI jjl 4jl . 6Jj_=k^J fJL ,jJc. I *1*1 *S I I—mj) III -I n jJLJI Ijjb • 

. I uojAj (£•}! I jJLJI liA oAjIlu 

jLljJ.1 l a «j a ~ 11 jLloj j^jLa. ^.All ' ■ ^ °l ^jjLa 4 n K *.1 i A-~ ...I '*■<•. 

J* jl .<LLl_uj <jl j i U ,jiL£ Jljjj Lfii ^jlc. 5_ai£ll 

Ci^.).m^£ll ^*U* i .." »N oLlaLuul *al.*. ' j -- - i <j| , 

^^Lbolj I j ■ gf I ■ A" l^j| < i-JI e LL&U 4 'ml mVI j^*l Jjju J-Jji 

jiSJI Ki'Kjn ' ->l~ jj .AA£.lj (JjVj Ai.toJ I jjdl jkA.il idJj £-a ■ jd I .. ■ a t < C~ j I j 

4-^UJI A i \ ui'il I ^J| I tl*»~ . ..Ij .JIjA^J Sljl 'j -v « <C ^C^JI JjUaj £jL^ jJh l—a 

■ iijLU < iii-J I J >*k ■ ~- ■ l^jl iaa i.^kijll . ‘i^ -l | 5 > nKiaj ^UMiliV 

£-LI J i jjij ■ J i«i i ll lift (ji jk j ( a ll dJjJ jj^LIJI ^ jj^-a 4 —ojj 


63 



• (““•> 11 o*- «'»" <jL£ JjLJI i- a I r\j j ali*j (jjL}lfli jlS 

Lai aid jjjll 4 >juIjj Rene Descartes ojKo <_ujj Jjia , j_ju La_J>j 

Frie- j iilajj-ij-sj Karl Marx (_>u£h jL« JjL^j iJojLS> JjjjLajj *j_*_i l jaj jU ■ .. jl 
(jjjJill ^ia ^,-lc.j .iaaJjjjtfl Ijiai aJU .JjIJUI ^ drich Engels 
Ja.la j-iSl <AJ . «, ... t i jLa. J-S ijJLI <JLdij] gali _jjS jLa.ll (jlj jiaaujl JjLoj] 

l^jij 4acj_uoja _>aSi LAjLIcL L 4J] _^aij (jl£ jJLi-uji 4 a M J. I ,jV I LxiLuj] .^^aiaiJI 
oLjJaallj 4_ijJjaJI gjLUl <ji ^ t .>. A ij <ilUj £_« i^-v.-v fill l g ... fl 1 ■ -■* ■ A j 

‘ “ yj <-»lax. jjl oJljJlJJ * 1 1 111 (£jij .<Li^.ljjjVI a 1 ->"i aJ_>_L=JI 

JijLaj Francisco Di Biase jl_ij .~ *lj ° JjJLj . >_,• ■ $j ~ K 6jj_S , 

: J±j^L .International Holistic <jlaL». (j* Mario Sergio F. Rocha l£j^ jj^yu-u 

aa-^j ..<Jljli.f joxljj ^yiji ^ [jJ£ 'jC.jll fj+Lt jli LAjI" 

olj-iaJlj ^ <1 a 'l l £>l*JI jfjLflj <-iVI <j a Ifaic jkj ^pjl .(jC-jll lajlj^. ^ 

d JLll C>VLaJ.I ( j_S < jj, U . Vr . (j j“ -> L (ja cJlajJ (jjil -4 « - **■ ~l Ij <i » 11-~I I 

A !■ .ifl 11 jj 

(Jung, 1959; Grof, 1985; Moody Jr., 1976; Ring, 1980; Sabom, 1982; Ku- 
bler-Ross, 1983; Weiss, 1996) 


As-^J (JL-xJI jji ,_>a»j-j_fli tJj-Laj .JT j^-ajJI lid (_ji 4_»_a.ljjjVI Cui.M jJj 
(jl (_ja>^a_ll ^jjLi Lai I .(jjlj ( j-L ~*k ' j\ i m fl j (_>uj a la ^jLo ej_a, ^JalSii nj £*jaj-o 
L«S (jLfl.l a . j j Lafrijj J wifll l (jiaJ V .(jl UI*i a a ^_aljll (jj^ ajJI (jai* 


6jj_^aJI (jj^j <j‘) >11 ali , jlaa^Jj ,<Lfl yu 
\>* JjVl 0 ■ . i J -> (jjSj Ijjb (jJaj .<jlj 

,4jaJI CiLi 1^11 icjaaj ^_o i i ll a - a <j| ^Lj ^.aaLuj (jLS ^jJI :Ml (jajlJI 

(jaj^ll IX& a 8 (J j.l-h.~il l (jil^jtV V] lid <jua.ljjjVI iijLia ■-.... ■! 

(jjalklll (jjU JjJLaJI (ji £oOaJI jiJill J-jlflj j| .^iljll 4 'KH 4 j ihi-.l l jlSuV li.Luaa 
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JiAll jj-A-a <-q-j .jjiS J-z* ^Ji <lail.ll a ^jlil 

^ diu .1.1*1 <—Sj-iu 6jA LAj .C.i A J&l I 6 j-A >^jn. i Jj^ll ^J-fiLuj <JLl]l o l jQQl I 

• 4^lc ^ iail LuI ^ 4_i£^l,l jLulVI 


AjSj-aII 


AjJbj ,<.fl-i a >11 <_0j_slLI 4_l£^1I j)j_cVI <JjlS <j-o j^J LaS 

^uUU JjLaJI p^iJI 4liilaJI jltlcVl iJjuqj > oll^ ^ ^j.uLi^l ^_aj ^_A jljjcVl 

<j-« ^I lilt Julill ^AC, AjuiAII t Jj-aJ ^jJaj 4^ -rvj I <4 ilirk.Till jlj£.VI^ L>^ 

.^51^1 


,in.( j jjli J j'y n La jj An i 4 io i 


» 1.1 ■ <J 'Ob. « ■ 




:j)"fc/ill ^ 1*“ jlj£.VI 6 j-A jjS| 4jjuuLuI jJlaJLl i jpA 


N =X + iy 

«■ & 4 . 

f^J I ^jJ| Ct I j-LuLJj . LuLil jJ UJ. 1 ^jA ^icull P I I J^juJI j JUlA I 

.4^i^ljJjl ^^ic. ^gjL'n Cli J LJLj <J| ^ n"> \t ^ li-v" Jju <J ul < aft. II 1-0 j i n'»r ^ I 
oLiatin'll 1 ^_fl J_oLtIi j) ^ ijAc. Jj=uj 4-i^uiLuil 4, t i^nL 2 k. 4 > *\ j 11 jl\ r_V | JjV l^tuj 
^-mjLmjI j^ol5i 4-i^.ljjjVI .faJj I jjp-juLfl <4 juLjjJJIj 4-u.^aL^lI 

W. U.^M jJL*JJ 


fijVi < ui£ <**it ^sij 


^^uLuVI J^A ^ 1A ^11 4-llc ^iljil f^jA pljVl 4 j1c CiJt- ftr kl ^ ji I £-51[j]I 

GLl) 4.1 aSJ 4 tf jj. A O Lu Li s _^-A c I j V I 4 ilr_ ^.AJwl £ji (j ^ulU-uGj . I LlftKl 

pLajI Cl Evan Walker^ jSLIIj ^LCj jjpSjJI «.ii.ruu . ^4L3Li-=J I jlj£rVI <Lxul^ 
. I j nl J" 1 * 1 . j Afl i ~v- * Q 4 *0 ifl-vf | J | ^f. V [j p l i iTi V | ^jj Lo 
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Lf *■ ^ V 6 jA j ^jjll <U^jll JljJaVl Jjl jj 
OI J^- > -. v j jJqLuj! J* <I. Lt> . "' Loj L^ji «U$JU ji /j ij-^jjlajjJI I fl"< « .0 

LLj^ u ^ ■ I J-a* 6 j ' ^ a JJ^l 11 ■» q I1 ^_i LjuI I ^2j I t £_i I ^J I 

^jAa-LaJI ^,-ull V 4 .L ~» , llajl .<L2jLfli (j-fiij V -si SjjJL-uVI Jl j_c Ij/.r <lla^L 

J-a-lj JSL! <jjUla ^-iUjx.j jiL, Jjjj iij.l_a. ^li , lla Jji Sjjs^i 

' C ~T -' ^ f £. ^ n T* j - 1 iS-d I £-2 <_>" L_ Oj'i I Jj) ^ .1,1 -a . l— 1 — i .l I j_Aj_aJ I J | . ; -. I , Lj_a 

“-^ Jc jL-Jj ^ U?^ 1 !->?■ jJs <ult £ L-J ^ ^ill filjJlj 

“t-J-t-jil I jLxjVIj ^ t. i al l ja_Liil <LjJc. Jjiiajj .iljj_ajl j . ^.I'.r j l i " A. V 

■ * t ., 1 ^ I o ^_u I ^^-3 I ( j ;nti jc. j-ixj Vj ^ 1»u'jV I <l*J L - Luii^Ll 

i>-9 1 ' 11 n i_g-^ ^ ^ I . S - Tv'i i u L ^.j^-iil I la 7r i, .-^ c_i jSL*j 

# 

aj^lj S_pb <ui LLS jl jLjj SjSJ Jiajj .<jlfiVU! Jc J-oUl, sUa . .-. 



IjjJ I ^jL^j V JJ£. JJ 1 n\\\ ■ *v 11 ililjJ ^ a*\ 11 ^JU Lil I ^Jc ^g_^A 2 kJ 

,<] 4 'f ^jJ I ^.ftl1 JIoj 


^-Aj , Loj) Ia. 4 jUcu ^ Lua.b U 01 

<ilL)jl . J^_a^il ^ 11 ~v *> I I cj 1 ^a i^jQ i^i il ^£l I Q I J * 11 Lj_Aj 4 . <«^ r, I a ■"■!.. >1 

:aj j^^ lI J J-A ^Lll J ^u .u 

9 P 

<(^jLo rwll <JjU) 4-Jr. £*y a <swj : ^ 2 

(ujLu^il JOC <£ lj 4-uJu 4-ilc. ^ n j-l£, '\xuflj 


(cS-Ap^ J** 3 ^) viXpy 


tfj ^ Lulj jljJj iji ISLlaIaj jl ^ Jjjliill UlijLSIl I ~»‘>»\ » 

4 n jU i n .*.4 ^ i |jj <Li I 4 Lil ■■■ n I jjS ^ . *if t j .^^11—ill ^J4 i ill I lj 4ijj_x— a I n i n 

L^-j <JaU=JI £-»j^$j A-^-Tu oLaJtSLj .<jjII jjJ] 1$j 5jlj-aJI ~ l ~* *I f ** j 8 1 ^ 

<iLLa Jl-Vrt (g\ <jl £u-=>. .v_>ljJou^l « 4->a l I—!>*-Q <La-u i—S jjjj L^Jils illljl (jjljlll jaj 
, I *U>~\,*^4* J ji« a . • «4 (£^3 • 1 v» l ^juqJI ^ jl ^A » liLuiLajlo^ ,_)»AjLaJLo 

JjjXA jkUij 


Jjj*A jilliil J_jAASill 
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o'* LiiLaji <j1 liJc. i_u£jJill jli ,j_a^ .dlj £* 

l _u^^lll jLaJulVI ^ p-^ajll ^ 1 ■!■ => i .4 *ij n <JaLa—a LaIjJ ^yJliI ■ .X ljtll 
(i^jLh^ JL>' ri *ll) uiJj^'i ^ cl>*^ "j • SjA.Ij <-ajk.io *S <~i*i nj 


l^J * J Lij v-il^oa. i_uS_jjII < j I n f O-lajj . LfLoKj LajU'iU 

l> n * “"' oLajJalll jjj) £l_$jVl »ifij . C-aj^i ^yjj^jjuVI ^yJLa^aJ <jl-o jr w/ii «1^JI 


.dissipative systems <Ai ^ilJI .-.LjU',11 


(j-lj jkUiljL <U*j £Jj jJJU L$j| <UaJI tL^Vl jj^ajL^cua. (£-Lxj 

If ~> i. . ljj (jicu V <LjjJI oLjjtSJI jl ;r 1 "\~ i m l lij lia . I «■ Li'.~ j ’i< 1 

jjU <v_JLoJI (jJjtjliVI £-» liUai Jiii3 Ifjl ,^0 jWt^l . Luaji La cking 

> " >| LiuiLljjiJ ^loll (j_jjUJI j-xu (-Gluj I ^ l«K. I 

.(Laj| <>nl) ^laLuij ■*. v ^ I • 4 U' ^ I Aj j". .. I^j i 


51JI 




oUjLlII ^Jjliiin 

<lillJ Ij ^ Q j e". 11 


V' 


/ 


/ 


t I | ^ I A J I « 1 | 


\ 



A < it IjJlj AOf) i Q ^ 


C •* ‘ J J ^L lVi iL LjSljjl jj U*i i iji 4 miilL ^fivin 4 ■ nil j_sVI Jjl LaS 

^jjluu ,j] li a lc j I l-Ua (J*4j 0* ‘ “J V lj-fi jjLfl «Jlj £-oj I LuSkjj jj£l 

U* ^Ujlsi.1 jtj i r i > " i)I Oi*-*i3 -<5l*-o 4-o^iaia aj&i (j' 1 ^ ll^ 


•Uia.>Li (J-S.J4J y-i uLia. ^ (jjSj L£ljj] 

Lt.Aa|’ jkjh i n\ Jj 4-5 LLU ^-»jV I 41UJI J^-C. I U q ^jju V |\ t-> *>n c-u^jJ ^I ,jl 

I I n I f . Jjji . jj i 1 n ilLujl a\ a ^Loj)U.,o JLa—a CiLajUJ JI^Hl 

^-oil a j Vj .oUj Ll II JjLtll dtlA ^jLkJI ^5 LnLo^lx^ n dllA <ji ^Vi".■■*» 

(j; Ij .6jjU^ ^ya lj_a I JLl^jVI ^^-LaiLa in ^ J 4-aJ^j jj . <JlU-o 4 a I 

. O-J-a je-a J~A Jjii-a jt-o 


^ ft<H ^JU 4-ijJaj Jj-O jjtjJl fjc. 4 \\\ i .1^1131 JJ-C oLjia-lil (jj IjjIS jjl Xu 

. 4 ii' j a~ iajlri’u^ cJj~ i ~i n J*S * Tm (jl.la.jj <~nj_>j ^jJLjll (jl 4 i. ^Jc Jalau I 

I—o jl J-a 1 «titl ^ n juu i La (jj5iJ c)* ^ Laj LlII JLaJLI (jl I j-& * «jj 

. Sj_^iIL ?7 I Ijj5 


Jjiil (_>*ajJI jkSc 


.(^Jijll 4 « ' 1U fll ^LolA^U 6 jjj 1I OjajJI ,ja jjj£ (£jaj < | _ f JlaJI d>5 jl I 

^1 i mV I ^uAj ^ It! jl jILo 1 . 4_j_i UJ I ^ ill 6J-A J-=k I I j « r ^u_fi_J I ^Lij 

^ !» 

^JI JjjJI C»Ij jUaJ ^'jl_£k ^A U ^11 LuLm Ll£.j Jjloli (^jil 

.^j^k.1 4 -l^ c-11*7iI 4 _lS djLioj JljjVI 11 a ^jl ^ilaj 4 j| ^Ir^. I dljjl 
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O^liLull 4jjU-a J i i r I LlAj .^ISLII JjLi^IL lioLo j-»<l ^ M .t.l l ^rjJI I i Aj 

f Lily u* ' J j-®^ f-Lt C)Lj>ljJLil £_* < ■ ~ j~ al I Sj^jiil ^jjj 

.Carl Jung gjL JjL£j .Sigmund Freud gj j—a a. ■ ■ ■■j .William James 

i> j>^a Roberto Assagioli J jS yu^n Abraham maslow jiL^U ^.LaI 

f 

LY* (ji-® £-° .Jj-ill J-^ ^L“ljdLl £_>*-dJ IjLjjS JjjjJI ^f^iill c. Laic. ^j-U 

< %>_ > K l oUuljj .Stanislav Grot oy^a.. W ... .‘.I* ... . ^.^ I .11 J .*1.7. n 

< j“ i o>^ ^ <*r>>« <L-ojjt!£l ^31>» i^jjj 

j^l 4 jLjjjIjj pljjij . ^M... a I a K~ 11 oL-uljjiJ Lu^jjJLS v ^ * a j , . ivl ■ j t n ^ a 
jLit Jj-a I Jjijjj “tdj Laj CiVLa. ^yic L"> -aj ^£j_a.) (U~' a V • • • ^ya 

.liAAij-illj ** La,_^LAiiV Ij . ( _ > -m.i _ > U L 1L1.I Jlj JiLkuj a I > ...I j LSD 5 , . j I* I I 

J-ic>kill ,> ja^SJI ,£j| holotropic... U aall)lj 

sf 

■ (_y.a>l I ^Jc. { ji LiUo j I ^jui'J I ^Jc. 

ji>® void £!,>#$ J*Li Jit Jjs*j £-» Jili Lfji ^jJc. <ajlnl LLucy ^.dLy 

ujSJI “Lu Laj 

<£■& jjill j_±t ol_>jLa. »■ .Psychology of the Future <uLl£ tjAi 

: | ^JGIf j-a il l yjt i_ijI->~ i|| jj^taJI 

UmL “ . t> .L ^-JjLajii lA UJI jUi oljijjl 6JJb ^ !<jjl^il JjJaJI ■•!! jTtl (] 

a * . 

LAal dllA J-* L-» J^JJ .CiLjLuj <Cj lily-iay £-a ' -Aj"ll ■ 

■GL-uIjJ JLaJI -> ,jl .j^iVl Jji .<iaKj ,jI j^Jt ._ SLj ^ 

.(jjjLJI J^all ^ S 2 < •>/.•. )!) <LuajIiil AjjiaU £ .Aj-a^LII 4 i,a K ^Uvj 

6 . ‘ * fjLajJI Jtj J_a dL^Jlil (,_J 

Ijjlil oii .,^111 ^ Jc. - j^UaVI ,_Jt U^JI^O ^ j) - <LJ5 wSjLi-a 

■—atutjJI oVU. ,jJj itajji jm. <aujUa J* * 
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jl ( _ > ulia.VI jl nJiiLijjV) JjX. Islj-a.] jjjii .iS ^ylJI olj-a.Vl A.'tflt ii.i l ol J j 
u* ((S 3 ) < y j ni l £_o JjL£l ^i) plj^ku iL^a olj 

- L*_aLa. jj* David Eagleman- «I*.J 1 . i. 1 .. ^ 1 -v "I I ^ i -J 

f - ^ -» LSD 4-i-uji^JI jLLc. JiLo JjLm JjJa_*)l ,jAaj ojLS 

U^- 0 ^ JjJ-*- ^ ‘ “~n Ojl£ J-i-i .<Jj ^" > 1 1 X .Al a.11 (^jJ ^LojJI JjJua. 

* 

.^.- '~>~i I 1 1 1 . I jlixfl ^yJc. IjLuxI 

Jjjt 4 _i <vj ft Lil.. a jliiLi i .j ^ .11 « 1 A LaJ I J La I j.-.i_a j la 1 1 tj i .*11 1 ] ~". l ^ ->. 

o^xj ol n J mra llj oljjJI (jjllj i LilLiJIj <<L j m i -a ll jl <_>. i j^a-xll » ~ ^ ••■■I 

cr* >~i ll (jiJj-aLiJI <1jLuj xS jL*_o jj oLojia.ll 4-US jiTslIj . <L> jjll 

^Ualj i^yXjlL Jklil <uijja. jxlLj ^4 oj-aJI I j-Sj ^.' 0 j lUII ^jjl Jlj-=J 

( J * i 1 *1 1 "i . JjLuJI J-l&aJI Ss 4-a.jTi 11 £_o O-aLa. i^-jj Bill lii £_a 1 .A. I 

p Ijj I 4 1 fl olj-iaJI Jj^a> 1 t I^ I 4 . 14 11 \ ijfl -.11 d, I . 1 V 0 Lijl*_a 

<jJjSojuJI ^jJLuJall (g.i/iMi » ^jJI j 1 i~i ijutf Ij ^ L&a^L ^liaj I ^ Ijl1 . j K o J j11 

:<ta->Vill ^J] Jjuojj psychoid nature" 

fJjjSJI -L*J Laj ^jSLII jjJ ^Ij-ill £_a l al~il" olj i All ^ a <LL$j ,jl ~ ~ ■ 

(Si) Jja>jll J£1 JJA.VI *A$-J jAj <jlJJ (^lyi fi.laJlj £_lj^llj *<j<ajxjJlj 

JjLa 4jic. (joaill Jj. * 11 La£j . <LvJa jiAl I Sjjdil i_LijJlI] IjjS J. A al JLli Jjj 

L j. jll I . ^ AX. 1 j Jj uU 1 a JI ^ Ijj _J ^yX^ll Jajjj 4 & II .Ky I .-.I j < A. 

^Ij 1-iiLijL i A UJI jUl IjjXjII SjaljLa <JLa. JJa <j] ajjjLSj 
J-o ^ ..ui . »j <5JjLaj> . <J J) I A a 1 1 jj_t jljil ^_o ^jia-J oLjLailj <oLlj_iaJI 

If 9 t 

1 * *\) l «U*u % A ^1 1 j »<-\ ~> a i V <G| < i f lii^>11 oLiULill 

{ _ # Jt Jlifllj . LijAfi (JUJI ^ jji jli ^j(j Jjlil Ufi « 

^ mfl'lll Jj£ lift 
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^ ) ‘Ur.C jLajIS l$j| jJa-j < < jii.A,i.lJIj iJLiailj <jL$jVlj <oLjLiill 

jl jJ Lo ^1 ^jl ^Ixj 4- i £^11 jlj-C.VI Cl 4 ~k iVifl £_o L_lAj| I jj5 j 


[j.S\A l*"v" 




ii>l I ^Jc I Jl JaI Ij ^uAjJI ^kJ Lc.^ k_flJ) I t ilLft ^.LaIj^jI 

Lfil ixj {j* Vjjj . cjI^L jUl ^Ull <.AnUII 

iilao.Vl aIa j) <ul jaL Supranormal. <±julA> Jj^i 1 a j I r»r I <$jLi 

•tr - JljjVI J\ jllail ^ 


La jl yic Ij I oII Walter Planke ^-cujlJI ■ »viUI >. * 

sjJ^jJli jt -1 1 t i l l jlj i <iu 


icLujj < —J- Ti- fll I 5 JJ—fill Jjlj J-jLilf ill £-a JjL-ijl jjjSJI 6-L-^j * 

i5j j i /i,t j <2Ua jjJc (^j3 ^jLa_i| JU.ajl # 

(Sj jiil J-t«as ifi S 3 j S 2 j ,i ? ,Vi ll £a jUjl Jjliilj (jLojll cUukl $ 

iJJ- 4 £_ Ij-iJ I & j ■ *> U fr i- a - M i j j^lll ‘C& i Ci I j 1 ~> 11 l j -0 <~i~l 1 ii\ . a, 1 

\ r“ U 3 ^ < 1 /^ eg-? " 1 0 c£* M o**^ <H-=* 

J ^ J[ j 6jUI uLtj dJ^&LI j LftLjj^C. d . a A ^ hA I *>■ A Hj ,( ) 4 ti l rt ~ -v I A . /\ 

oVLaJI J, 1,4L flj LuQJ I lj_Aj (S 5 ). J Si jLl.% 1.1 Hill — 4 «*l j «V oL^^Ll -0 

J-A J fl ti l Sj£d Jj-ill jJ^aaA-JI jSulSJ . (j^JI ISjjIS_L-0 J iS\ I i‘. l< t a 

. I j1-q_oj ^ULi. LL^ JixlI jjLu <Gl «^ll 


jilf }L LLjI g_jLj JjLS (_£jJ ^a-ac=JI j j "v > 

Jjl—J! I ' ! _'•> ( jC. Li- a a^ cljii ,3*tl (j S ' “ ‘ " (j-® - »-u.v~tll U naVll ^Ir jj] — 
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clxuiVI La j fl illj l i nn iJljjl j^laJI ^.‘h l Li <j| laV I j . ^‘. 1 ■ ■ .W I ^_jj|^]| ^J nJ Z. 

.vJjLula fLaljal Jl» Jj-all JJC. flc. ^1 Jjlj La_ii «CjS_« OjLjkij .iirJI 

tSUl^ jf-Afj '(jej-^-b '-siL^LLt JU j .Roger Welsh oHy 

j-jjjilll jA j^ill jii, jJc (jl J] Robert Huchins o jjjj 

^Joxj ^jll . v L J I j) i t . a ll Lljjl ^■. ■»!! ■ 1.4 ~i «jj .^Jiiilll ^-1*1 

^ j^l jJt ^,*1 cl)j (^Jc. OjJjj . LjJ Jjill Jjjt 

ol I o“° I 01 « A~i j JjjJI jj»il <,rt ilV'i . JjijI 

4 *1 Jl.i.Q O Lj(JL« 4 fl*iit J>l j-UuJI £j[ ^ < i A oL lIIj 4%\t tM ol j 1^.11 

4 

. Li /t l f . l^LwIjj jl^oVlij 

J-aiia jAja. i 

• it |J jnit~ I I a J_iJ it . <Luja. jjJc. I ilni ->~i .4 ..Alt I (jjL^SJI ,*! ^ 

ftA.lt 4.al".-tl I <j^.k .-J1 I AI 1 i>Xllj 4 1 I.yii II 4 '-^jl j 1 ■ ■■■al l , 0 * 1 1 Uj 11 I*. Ia,jj ha .?.*< ! j 
P u JL ^‘ i$l jj .till j £_o .4 |M .A .Clh, .~.lj j~...l I Ilf qJ, | J ir 4 ■ a Kj 

Cy j^ J j i jA>?“ 6* >415 ^jb-=- £Lji j-a JjLJI j] <1*^1 

* . 

. LaL&j J uiain (jL»S I jjl ^ ^ - in iJj-ojjj .JjaC. 1 0LjluL6 

<jl < t u -a*i La ^ . 1 1 fjC, >1 flxa \jAj-A. (JjLaJ I (jL£ lj] <J^L*-u JLulo jJfl 
k_taj . Ij^Joj J &I ^ytj Lflc (j-jJJJ I. Utt«~ i _>jSVI <UjlaqjJI olj oLjljjjJI 

1~1 L. 11 I 4j]Lc JIJjlJI 4jL^I J ^ i I 1 .1. I Jiiil ^uftj ‘"'I'tlj I "vll ^loA U-. jl 
I f. I . Ar V I Ijjx. Ixau . jjijJaj jialu^ e LAnV Ij I jjj I j U V, 

oil. nil ^_l l n~i. .I~i . L u a» ~ i jinV lj JaoJV I Sj-^A.V I J_aj . JjJJw J-AOji JI 4~W | ^ic 

^lli V ubf^ cffl tr® n^pJI«Lulc.i ^jli dlj _jauI jl J-iAii ijjjuxt clj^kjj ,j1 
<Ja 1L .I. I AA - > a iS_ > _aJI olll J -L-- J I ^ y j-t- Ti A . A r VI aiA jj .JULuVI j*l <nJ-=JI 
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* I jV I jlu j . cl I j*W I (j 4 c\ ^ \\ "> t <j I . ji I j-Hj V jc_l I jj I i ft -t <j I ,jS-cu 

^!i] I ^ l^j^/ I 4-^j-^. j)V I jj-La-i k Jj3 | ^-a e I j] ^lc Lij) 4*La I J i 4 a_) jlii£ I £c-l ^ 14,3L11 

j: f «* 

6j (g -%V I cjIj ^ lj-»V I ^-ic- i.5j4.4a Jjj^‘i mi IjjJnll I ^.LAr. J£ a( j..l 1 jl ^ >illi a i 

Vj J_l5aL 1IL ^-C-^J I ^ AJLi) J k A f. t jLi_aJ , ^l jjl gYn ml j) | j/vft.t cllil , Ij^1=iJ JflV I 

* 

<Gl ■‘Ut Jljjj L-jJ >*>?■ J] '‘‘^il 

^X.jJ I jjj_i ^jx Jj jl I -ili -». w v_St-u I l£A l-Ss.^-a j_u<2i_j3 j . Cj l—o_^J_3l—Oui_l jli Lx-o 

i £jS I^J I J-i^-iTn 


.pi > 

. ^c_ji I ^_l£. V 4 \ *N > i i»yLSJ I ajJjl! I J_c I^JJ jj I ^s_a_juo^j (J^Li.L_i_ij <^_L> 1 ^ a-Q 


LjjX-Jj .^^Jl L^V.utf^XXi , 


l£3- 


JLI . < l_LL_ 


cj 1—3 LAj 4-j^Ci I j)_Q a _i—Lxj I_<_u] j_L-o Lie 4_ 




• Lull 




■^jJI 




•A- 


.itUl 
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OlLJI 


A <cilj ^ l _ .Aa jjJlxAja (jKil -^t ...^Kll ... 1 1 

jLiu> £ LjI jr Ll=>j B jjJI 


(jliallj JIlII 


y*^ dajlaj ‘ * la at Ijjj JjaIo ^jLJI ^a 4A_,j jlsu 

LoJjJ <}Lj_a <_>_~J £_iAj_a (j-fi cllt f jiaj Lajj ,4_a».l y* U... a Jji 

•“ t^' -isj-^j v 5 ^ i> Cr* l ^ 5jl <-W ji 5i^La ^ jli: Ji 

Uf-*-a J^-aa £ L“lj .die. Z±JL3U <4_ia_)ilL ji Ja_*JI 

a 

(jAaj ^ ,dJill j>_Uj tjj - j —I -a oi£ Ijl .ci£lJj] JAIj kjjJ ~l~ J<Laj 

ufi - d« . A ^a ^ <-uj^A <1^ jjjjfJj <iLu-a (jjii Ji ciliat Jun jjLa-Vl 

<«J Ja ^<1 La^a-a. jiaJ Ja S4a*A^ ^^Jc. (^il-lj J\ Un,.,' Ja SbSljjl 

O* tP J-’Aj-* J-^d < » I nt’ i ,j] liljJLe. ^ajJL J J-a^a jl ... a 

'jJilia jaLj jai ^^11 ^JL ^ jlHI ^| £jI5| 

(J- 4 L il a a ^ «S .L> ». i ll ^jSLaVI ^A J $i l La ’.A Lij| JI ' II P jXI laj Lajj 

1>HJ oLa_jl*ilj CiLjS jll ya e Ijajj bits ollu jtjajmj IVdl <4 jSLaVI cltj 
Vila ^ Ii <-I I LgiUai iijlia CiLiL^aa jllaj lAf j ar ^| Ja. a-. a ,,.||\ ^ J , . J. lj~al 
^ ... oa ll jLf-aJI IS* £A$-* V < I_'~._l . ^ A.t A j-a jJX. (jLSi 

-4 # t» j 

{ £y LU gy (jl ^-a (^1 a Ijjj .dljS ^^Ajll jSj-a <i1 ^cu> 

Laj-ij . ilijJI ^ ^Jull 5-aiLc. u‘\ ^c. ^iJiSJI g.jla~..,...~i Vj .iillA-a ?a ...*.V 
4jjla ^J.L CiLajixIl Jjl J-oLUl jJLI J\ ■ a.< 4jli»j u -j >'.■•■ 
•-H-S jl^-a ^ L» (jl^J -C^ 1 Jl ( J ,j-« o^flj 

. JiaJI jlLi 
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Sjola >1 J5 jJI Luj :Ms 


4J-d J-Ir. tii/ ^ jutAjll jjHI 

(L2j*lZi) ^LluIjAj (Ljc.) ijljdl tjj (jsiJ Lf ^ ti < A-> II I 


^J j..iLs j j£.Lz ijmc ihJtHItjj&II — oi-dt Jy^- 

\zi ljujjIZ (Jj &j 

^ y\-t A ^JLsJI < j_a*VI k-uUJI ^^.Lc. . J|1 A j-aj ^Jc. L vjl xnj^a L ^u_J Jfl nil 

4 i/*> fl i**t »-r ^ 6Jdj j ^ ^ 1 * • ^*11 XU «*1^ i * ■ 

iJ-oL_JIj ^ L lo V 1 L^kj Ldb ^ XU jatlailj JajlII I I * • -**I «jl I » o > LU" 

Cl! rt_u .i ^ II 1 1 A_| | < ? , j i ri Lk £^oj^UI jl ^j| .’lilr. 

a * 9 

<jl . I « Aj l Ijl I no £jjj V 4j]-S 6 Ijjll (J-* £_S !J-S ,j q 1 ~ < ^H j j U.. 

< , 

• LuSkll jl£LL ■ : 11 ~v Q 


OUjll 

^^>111 ju> .1 a.I_j 4 1 -^~ I jjj ' ijjjSJI jJUJI ^yi 

JL*. J\ (jAxly «^JI yjj J>ua>U !>j ur ^ i ^ <iL^>] J^ELuJL I 

viilda-VI <j] jjJc. wut-3. J^yj] -ii-ll fjj 

«J.» flt I f\ 3; ■ ■■Vl ktiljLskU t iWi «(_>»*-aV I Jjjl jjl g_lU~i m l < 1 ~> W I A _o ^yi 

(j-® u-O^J jl -^i iV I ij-oj jjJj ^yl^ jjL-ujj <<LujIll I ^ylj J_JJU 
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CiSjJI jLUliVI liijLe. V <>a.VI a_wLJI Jjit .alaJSVI ^jLiJ ^uJ 

,jJa4j Ul>5t ,jl jJjjj 0*3^ jl ^jjl ,y9 SjLiJU Jatij < _ J J| 4ll^j J*<~....l 

UJ-^ l_T® * G “j-*- 1 I—<0“®3^ 5j^-S 0* 31 I 'U-O^ j' l3-°3 <jl (j^ 

a 

Ij-j-S-o J5_ajl <j1 jj_jj ?UljXc j^Jc. jjjJLlli <LU jjx. ,Uj (j^aUJI jjLSLo^JI 

•f J 3 ** *^31 uJp->S Ji*JI ^ 3 * 3 ]! , <> a .j>3JLi 


* 

,>3lL> IjuLa (juaJ Jlxll :M4 jj^EII 


31 ol aj I.I ->1 1 3V lilj-SLC. ( 3 «jJI ^Laj j^JI K^ K ■ A ^ t^ajJI 

. ( 3 lalia *>311 ^LaJl jja JS jiluuj 





jajLSJI o' o^ lM Cj 1 ^ 1 uAj -^ 1 o "*"' 1 . 1 tr 51 ^' JS-ill 

•(3*3 ^ JjL") oju^VL 
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.SjjJ-all oL^JaiN u! jj 5 J^-® » 3 ^*—uj-® 

oVLa. ,jJ» <£_)0j (^jll jJUl CiVlaJI (jl 

iJ.ia.Vl ^jllL Jjajll > JljLo <^SJI K/>K_u> (S &* / Vo ^j;ijSll u- 4 “Sh 0 ^ 

.dlj £-» 4 tK t *«iV£ll c L)j j <1 1 lJjj iI il JjLo-o Ij-Aj .jjlill jjj 

a <j| . 4 i i ■ 11 £jlJ^VI JiuLm ch° 3 ^^ J 1 11 1 ^ ‘J ^ ,jLLi 


SjUI 


I ■ --I ' .»ll~ a~j Lc.I^_fl ■ w |~' " V ‘*J (a 1 n Aj i t^ll Cj 1—*-u L fl lI Sjlll 

«• * 

<jl Ja. 1 ^J-Q 6j-iJI Jjl I n I f . <il 4-LI t ii \\ ^jloll J 3 • LjjIj 

i > „ 

. ^ uo. joii Jl 


SjUlj JS*1! 


• ULii. ILL ^..'iI<V i LjtJ . jjS -lajJ L ,jSl USIjjl j^a SjLaJJ Jjaj V 

. .i.-Vil.ll SjiL ^jl *^11 ^ ■"■• * .■■ il]j| .jlgall eLl fJsJ 

'‘fcj (j 0 ■ ■■ " —" < jj I mil •*! ' « a * jttL O-i I . jVjJ tj jj l. fi X* J-Jjj ^gj 

j*Ca~ jig <jl jaJI ^a ,JUJI i.U > . ■ I.11. oja I jj <-lxa'i jjl ji-cu Laja jSLi.j 

.(^j_a.Vl tjjJjll (j-« La j-j-cj 5jl i mil jl «<Jj 4 >^-i L=JI (jjhjJI kilj ^ i ^ jl ' m 
(Jajj < Jj-illI (iltu La# IjaJ £alal**u (£ j -^-I <-ta-jLa. # 1 -j -i- T iI j&ii |0 jj Luj -1 "J 

■ J-" • _■■» l«j ■ Lo-ia 0 * 4J5L. 4 -tlj <11 ^.1 n*v <j JI/ 1 < jl (Coup (juj j i I I J^ SjLmj c I_^iXi 
^II 4 J loa. SjjjS 5 11111*1 j 5j•>■-»■> juLj ja 1 1 Aj l .Ja^fl l jic. pji ol oj-uj 
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^ ub < Jijlo O Lu J^a c5L? l^ ^1 j 

^ .'J ^ 6* £ •& 6^* fj *ilil <_>-=> J ~ °-1 J . L fl J a J&& 

jjj Sua-i <6lj -.^uaUI li$j JUia] ^ a.ijn ■„ SUi di] J j .^"j <JLiil 

• |6aJI 6^- <—ispj (jl dLifc . ■ulLI ^j^. 

(J “J *~b O^ K culAj Jill a" ,jl Jjb S<G_iLa. ^jjl jJL*JI JJj 

c VjJ fjlll 5j-?^- J 1 O^jV I jl 4. I i ...II jv I -V -s, -V 1 1 !■» Q 

jijjd jjjSj vJj-Li. .jjjlj <(jll JLa • L{ -ilaJI aLiiJI Jji j^$A-a i_u«Jl oil jjjjJI JlitaVl 
^ill Js x 11 a l I Sjj-HI tlL a i rt JjLaj Vl ScLaJ-a. ^lojji ,jj| ?.■! al aj Ja ^ 

‘NLjllI c L^iiVl jiltj <111 Sjj^q ^Jc. jjl (jS-aj 

jiUI I- Tk - J.r^ . ^ jjuJl < S t _ # -L»-iJI j-uClUI jki jJiJI .^^LauVl j_oVl La 
SJaaIJ vJi.^ J ollj ' ^~ .L S_jl.il tfjl&ij jjl l ^* i Vl '■LlaLil J^aj 

<UiajJI ^ L^aLo SjlL Jja.j <ai JjSj jj (jl*j i ,LUj_flc. j^-lail SjUU j&uo Llj. 

£ 

(j-i «cUj Jc. ■ A a . < i » .<-i j_a Oi Hj jj ■L-.JaljJlil li 'f j Jl ajlil j\ . I J l.<1 . 

5j5 (*■!- '- > "» ■ ■»I JjjJ waljl jva»=>. J (jll illLs I a w a. J_jaJ < ( _ r I5c. 

(■ i 

• Lulj Ij^juajl dillaj 'i Jjl ,<lLta j| 

'L*-“ oL>kil J* ^Ja5j oliu J^a»a SSj^^all ^ L 


6' t^jLlI ^JLsJI Jc. ^s.s 'i JiaJI :Ms jJjUll 


• <CiA ZjJ i ^ l 


^^ " J * ,f 4 Jj$UI ^ AjJ r jJ I Co . * Cj 1 o i m 11 jLfl >j ^ V} ■ »*>I «vM ^-1^. 

(jJLlJljJ <LH >:11 la" Vj ^1 j-i!l Ja J.j ,t.~i V clij] Sj... a iaLSi Lfjl 1 .Ua~. 

6 1 (J^°i 6alj .5^11 aOA j^j-oilL n I H~J SjLLI J^aal ,j*| Xxt , Lijlj I Jj .^.a J. -~. )j 
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I' a. JjLu> j ^jJc. ijl. m~ JLjJI j 11=^ (ji 33^ < ), j i. iLi-uV I j—*-«=>Ll*JI <jLi gji 

JLa-ll 

ASUa]| 

■ <Joj4-voj aJjJa-a LJ-® <5L!oJI 

A^UaSlj JSaJI 

iaUoJ l5Ltjja«a Jial . ^ ^ ~irv (JjLa ^ cJjj-a-i ^jU~m l 

la f j ■»•■ I > a Slial l 31 ~ ‘A"jj <-<-S i_i f.jj j— ^-i l)^ c ^^ ^1— t il 6j _n^ 

313 jl 3 jJ I t ml iti l j <A l_pil 3^i U* 1 is‘l C . - ' ^* 1 ‘"i J V 

.JiiaJI Ijittn Ljgc.j L«£ .islkll Jj 3 ioj ,_>uJ . Jj>o 

j t.». jJhj (j^aLaJI <2LLi <lLkll 3-« L“L$j ^ IjjS Jixll ■ Jl’ini :M6 JJjSjll 

.jLDI <3^1 

■ jlj.HI ilila L^jli Sjjxa—o ^jjll JL&JL I tSLLJI Jl 3 * f^jll { ^- 

XV“ * * 

<jjULa b_y> (jJ_iijj4 Lfj <5UJI ^i-u I^jjt N • ^A-aJI olj <_s®J 

6 Jj £-lia ' •. y^ j ijllft JljLoi <31 j £_a .<iol£j jjSl I ^ < ljS Jl iiiliil <3 U=JIj 

. 4 t.-A l j tflV I t^i l m. i<"wl I 

CiLsjia-all 

d iSU’i aj 5jjjui u~&j Sjj. V:v ^ > j jjSJ 1 3?^1 CjLojIHI 
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JiaJI 


I—<oLajlxJLI J1 i a~i i iiI jLL . Li «l i ii I oLo^lxll jLLj I 

ry j gjL ^\j .^LUlUL L£-LlL^jj L^-LiA t Tnj 

I ' At 1 <j| Lq^ . <_ijL_lxjVI In If <ljLui JLi^ I ^jC. <j^^o <LSj jjSl 

Lo_j_fiJ I V I 5-JjV I < ,iLrJ I I fl * i a Li^L-u I Ci Luoil I Ci Laj)l» a 

laSljjj aj rilllj ^_lc. Sj^Lc. < LJ j flf Ljj oLa^ixli J)-® Lie I jj 

ciLajLlLI 6ja ^Ixjj <6cljj i a iflj ^jUI * I *1 *v » <JL=k JS oLjk >> ^ic. 

^nlim LojlSLoL cUaI .^ ^JLrJ I ^JLaJI <1 j~ A. 1 1 CiL ojLlILi 4jjIS-o <^LjLa Ijji 

(» 

^ If-a. j>> Ij-a. j-J&i J-I^i jLki ^ oLojMI ,j1 

^LLU L AAit j 1^1 Jpi Lu-Cj ^ A ._lA LU I jUaVI ^jLfl I^.VI ^jUJI ^-Ic .^jLLI 

.^Jala^Ulj ^ojilL 

i„w«it fl <G-o J n*A 4 -oj <cl)j ■ jR-1-wLJj ^jLojijL-a j t U> JaxII lM7 jJjllll 

cjLo^IjlLI J-»Loj JalcAll ej-aJI «iUjj .j\IVtt aj jixo 

<a uLill 


Jj-®5 • ^ j} Q 1L j\ i ii ~nj <iiU ^£11 K^uKi a Cil— oj 1t11 Jj(_fl 4_£La_o 4 Q ijL. 

^ ^j)1 %*i m mn LAjI \ "\C I J aj-vo jV'Vi ^ j* ^_A cXj^Lj <it m a Jj I 11 

,^jJojl)I J ( > iWI j-A-o 4 tKH cjLjI-j-JI 


^ jW £3IjJI 6*- cr* 11 3^ s 

0^.7. jJLJI lj-fl 6 ^a iS Sjj i/*>i <^j_L_u jjl a>j <clij ^-o j 

. 4 . Aj"q 1 I 6 Jji-U < j^jI ^-0 <jl *tn i 6j^jS I 

<jl v 11 ■ ^ ^ »..^<11 ^ UM jLLl ^il^JI i^j iCuj^l 6J j j *S Jj d 7“ 1 aJ 

jLi I L5L^I^-i-A ^1 ^ j 7 q7 ^jUI Cv-^ 1 jJLjJlj J_Lxll jLlrit jjJu o^tSl. a *lll 
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ji SjjJHI jit £j-A$ 4-auljJ ^jU~i ..!' i Lii J^ua-ly J.A 0 *1 

lijjlSjj jLy-u Jllj i m-s II .1 n jjJj ^,1 IjjJcj -<-iii^=JI 

.^jJI jVflii 

l^jU <iJJj £a jja. (^1 V j] SjuLo Cm-m-J SjSljJI 
.^aL iiaL, iUaVl ^ V < UjJSt ^ .0 jUI ^JLJL <^UJI oUjJaII ^ 
a> J£ (jLa *-_JL*JI c»5>JI ,^1] ^jIjI ^=>UI olj-aJ cLtlLaJ 

u<<JJ j i_jjLa. ^Jj .S^IjJI Ja^uu lixcj ^ If- j_xu 
' :““ "* U ^ (_yi J-6-1 0 - 1 e L f .. \ ~i m l < Ij-j-l] •<la. oil I 

oLjLJI jl LaS (CiljLui) <JiLa 4ai>jHj *<»... ^1 ^ 1 "-^'■ I > * ] (j-®j • t~*~ ^ j 

S L^-S. jSi. Lu I ■ .| 

1^-iU ^aJI 11 a ^Jtj , Lsl j vj^I jjlil jtalll A J&\ 111 ^jZ,J ju nlli j 

. Ic. 4 ^.j^uXJL I I <La ^lalo ^ U~i 

«1 1 jl^ajl Jjla 4j| Lf it (jjli-o £^C>JA Jj.iaj tjSLaj V 

tJ- 1 -'® A. i iJ - a. CjLjILi u&J • £-tl u* < ^l > 1 i 'l l OLj-^jlI (J_j-a. < » Jl 1 » p i » fl j~ .Oil Aj 
^b* CJL*?- jji jJbl^ AjSljJI jilxZ y-aSJI JUJU ^j>c^ 

: L .i a‘ JI — llui — jj-iillij ijuiLa. ^ya George Franck 

( l_jA]| ^ Jt 4tjjJLa ajSIH ,4 j*£]| ^J.1 ISj^liij , 

l£^b £.b-* <i| pLi-all) ^Sjjlu^IUI ^1 ^>111 j^l_jiJ| ,Ui 

lljjl 5^1 jll ^1 jci.1 ijjJii < Jj^j >3^ ^yJcj .Jjimi c^LaJI J^lsu 
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■ I a 1 


>_a^Ll^.V) < uUL ^j-o Ciii e\ ^J_Sj*J I ^Jlc. Jjl <6^Lcl J^j 

<-i—n5ll1 4 J^jLJJ 1 j^x_J J-liLcua <f£^luu JjLfl t M. i*S \ ^ o^tSJ I eL»^J-&]L IjjLi-c 

^g-iLj .i.fl] I I ^g_l£. • vllj^-i L_o_J I &j_A t i i^.^.iJ jij i n>ji <^g_L ’ r ‘ i 1 ^ . ^-i I^JlJ I 6-LiJ-uu 
jJJ <LJi ^jL> j-A^j J>1aj * Lj-j-fl ^ju-i.^j-c j- IjJLfll ^Jl j-1 ■ V-1 _L_a_Lj J Cj_i j^JI 

^g_lc <Ll A*S <■ 11 i r> <LiLijJa_» 1 fl < 'Cl I ^g l ~\. ^ j I ^ll I <iLlQ JJ <_L_<_u 1 j. jj ^.11 4jl1 L 


. J 1 £i f ,^s I I _i_A ii ji^-i ^.c. _Ls .s ^>~vN I oL_ij Ijjj I ^j\ u^~ik v .W) . ^ ^g_i_u l_i_u I 
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tl 

Ul£ i l jjjJL=>. (jc. (jLS! 4j-a ^ .l r t- ' l j £j-oj jjJ] oVLJI i_jSIj4 J.I J.tij ■ ■ 0.J«".II jjja 

'•vi . M t.. ^ . (Jjl jxill ISjjliui „v.a.~i»,I I t^yaj ,< i i iii oajJI Jl£\ jl ^i.ihAjIa la 

<LaC. i_jj2 LaLoj I j-6 iJjLojj .SjI I o~/l 4 * ilLa. '--IJ Jjl ^yi ^yiaJjj 

• 4 i ni l ClSjJI ^yi i>L£]l jl S 1 »x-gjI ijLul elj^JI Jjfl <Uj.U A 

___ 2 

A U"fc I f I *1 ft .oVLaJI A 6Jj} I \ LLjlCJ 

6 j-Aj .4 f n-J I 4-gj Xc. CiLcj^a^il 1 *kj ^4_x_A IjI^J Ijj v_lzJ I j 4 .Aalu » j I ■ w t, l ^ ^ a\ 

AIaJIs^ g-jljj £-0 l Aj fi ii Jj] J-iia!L^aJ LaJjJLt, . JjLjlJI LjJ JaJj OuLii Sj-XA. 

<JaA ^ic ill (>> 111 4_iJjL_Zk_a 

L>l Lai :^L_Ll^a jjl nin 4 —oj ^ t j $j 4 La ^ Ir 5-—t^L-oj Lilli- 1 |j| l£[_ul5Li^ 

L|^J • 4-lxfiJ I 1 iU-% t < Jail I Cj j-oj ^_i 4_L_fli| <_^i isijl I c-u- 1 s-\~\ 

•* 

jj -i..a..i lL ^jJLt < Li^- i S a . 1 iiLb j Vi 11 LiK cjS^jj Jj aJjj ^jl ^.>Ui < oj 

* + 

. [ >/>j I kli IjjV I 4-flil-j| 4JL»jJa tllijj , <1 tAji LLj I^J 1^5 JAJ4J 

<lu<a V 5J J jl^al 6 ^jj-S oLLu ^J-Lc LSljjj ^g^-i.-k.> <<JU1 Aj tZhfl^ll 

jJ |5 

yjj • LtAfl L'j.f.j jjjJ Ld-ifl ) 9 -oJ a a L 4 I 0 1.1^ J.■iT' < \JIj .<U^jL»JLa jl L^lu 

j-*VI .oLjLi i ll ^ya Cu (j| J _' IJ i * * (JoJljllli LLLl "> n| ,~i i 4_ijlj ( JS 

^b J l c?^j (^*4 ^ ‘4f^ cAj ^‘" v ^i x ■J 3.- nf 

o- 0 Li a l n 'in 1 ml Ujcj ^yi La j_o -.".I 'll ■ .11 Jjji Oj Y . . . VI 

? £ 

3 J -“' 11 'L » -I "' ^-^ CgJ ~‘ * “ n UJ^; Laj 

< s t s_, ft 

I a_! nr Li| ^jLSltlj {TjLa. Sjja_#j S(j-alij 

meditate. J^qJI ^yi J^xuuj Ljic oLDI JiLiu 
f"i * ■■ ‘> 11 ^j-aiLuoik i_i^ljJ JjLoj ^C-ljJI jJLJI ^ oVLJI j) J-jj 

j 1 ^* 1 ^ I I ^lll ^ i^a !I oVI •%! ! ^.i a % jii 11 n<ll auJLI ^ aQ K.‘i [^.a 
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' ^ k ** ' 1 ^ ^ ^ ^>*-^ Ls l _s- t ' a J-^ I J-^JL5 ■ L^ L^jJc. Jj iji-vl I 

0^ 'Jj- 0 -^ lS J> '" 1 ‘ ~ l J - 1C - JSc. ^ji jlfLaVl £jLoj J-aJU !()■•• «'» <3.1 jULij 

^LT. I nQ ll I <GLJjJ . ^-l^lici-ll I ^L^ d i'lj < 1 iQ U ' ^ d *- > > ' n ill ^ L . ..I I I 

>_ijl ->~ill <jjJ ^ ia , A LaJI ^. A .I <iHi_o JjLujj j^, - 4 M. ..'il".,. , \<';, .. I , jjitl 
J J ” 1 ^ < > — ^ “LHjj ^-J-l 4 jjI—»— o ^g-C-J <JI_i. ^3 <ji i .-1 *i lj .6jjl_Ji a ( jd£_5 <1 1 ^ 

. < ■ .i < 1 ^yC. JisJJ ^ n^l I ill I ■ 4.*.i~i5l >J d 1 . 1 

J-Luj < j4 .1 ^ ,jc. Lai ,i_u _y>J 0 - ^i . ~ ^ |JLc jJl ^LUI vJL?^^ LT^ Lo_J 

Ojiii IJla < LA » a Lj_jli iujll <iSv.i.u.i^£J 1 ^ . A jatl. -.,..“. ^ X ^ y;_ 

, <J LiJ I (Jlj-L^l n -a.-o d-L aS il 1 ^_u I -% 1 11 • nn^a < v 1 1^ <J L^. r" Lij I \ | I -N 


^jSljj U- ^ Lil I jj-iS jj^JI 0 J S-ldaJj <JLa. jLijl - .kjlyj! Ji 

, Jj-iS-lll ^j-> I >311 d > ' I j W d ' - < \ 
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^S\J1 jlaj <j! decoherence. JLJ j^l\ di <1UJI JljjLaJ ^c. jILj LS 
uMii ^ Q A J_aIIj <-l£,j *0^4 <1 La. J II j j ^ a ^11 i il l . I J *i r OV Lai I 
i ^JLt Jj-LaJ I Jalj . ^LU I j j jxilxll L& X i uQ j jvJ-J 

jjjSU jj . Ij! i i <Jjjjua c^ul ol a i *<i^lI jjI 4jj_iLa£. J J_a-a 

<j * . 7 .V I « ' i-" , ..*1 <2 o .{jjj_a VI CiLjjoj-fiJIj 01 a * < 4 * ^11 £—o jauai a J-CLL» 
CiVLall &J_alj <ILa ^Jj L^jVLa Jjiajj ^.uaJI Cil. a u*i.a <Jx.I fl*i v ^jl I 

juuli <j£ IjJLo £ L-aj I ^a V Jj 6 Ja. I j 5J La. ^_fl La l j, na. I till jJ 4a-Li . 4 1-n.lal I 


j^ljj JJj .ulljjVI J ■* Sj-=.lj <JLa. (jil JS_*JI jUoj Jlj-ijaJ 

K t*»K > « ^yj Lajaj .^yjLojU-a ^Uai ^y_a alij-aa JJLxJI ^yj oVLall i_i^Ijj ,jl jAt.ill 

<UlaJI Jljial jjjj LaLu (£jLujj jjl «- l!i~v x^u V <ull.il .(_£jla J-iol t_£ljiU (jjSj j^ll 

Ja.II LuJ ^yi ■*•■ '-v ' Laj 4 ia*\lI 4 X .'iK .1 I 

,jJU 4jjLa_>JI <0.1 <. 1 11 ^yi <^),.V..tvj ,U U I I5v.ul^,ua ( ji ^jl 4 h a ^La ^yO-ja 

C^jLll jjl-»JI J_a ^y-tjll JjJ- 3 . Jjl LtS .^yX.^UQ^llj t y-J.I_>iiVI jJLJI 

LjjfLj J-5 ^ujJiUall ^jl ^yll i_i j ,i,<JI Jj ju ^jl sj—oil ilLljJ .ijjLaj 4 a l m o 

<l^il JLaj Jj a a 4al ^yil ^ ts\i <4 ila nil ^.1 " *> .4 \ xiiluil 4— ... 4 1 i t i l l 

^yjLajI* nj , 31 alia, a L^-■ f-a J-aLua V LiLlIj <JLaj ^ ■ <*»jj 6jLa(j 

jjiLo.laj4 tjjjUll ^JLJIj ^ytjJI jJLt jla ^yiaoVl (3* *0] 

t 31 ^ 1 


^ ol^Jalaa^ ^ I j jl cljXa jl_^2 jlaal JljLfll * . ■■* LilaJ <ja>Vl jJilj ^9 

* 

j t ".a" ( ja Ijj^A ^Jj&j j5j .a£II 15Lli15\.ia <lLa)l Jljlaf Jj_aj ^JjJ 6 J i,\a 6J.ta.a 
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^y> Uiijj jl (jiaj i „ ^l ^yjjjolll jJUJI j| . o.< 
• 4* n4 \ ji=)LuJI Ijjb l ,\A."... If 

AJLaJI Jijjil 

jl clljj] J-wajl (jc. <Jj ‘i ..ua “UiklL I <LalLaJI j_j£l ■ SJatl l ,-.LL L?.'.l l i 

JVLa.j .JUI jUai jji jKiVl j| CjLo^kll <ULa. jjj jj» ' w . j| y) 

a ll jjj <> L$ 11 , 1 <UjjjL^ <LS}Lcj aI tt A Jy y", 

fi 

:}LilJfl <-JLc all f-Aji jaLjj ^iujcJI l o j,..I.at !j 
4 oc. 4 -k t A lj <1 lj-uj HoLl ji t^akUl jjSilJI jj>k^ jj 

# fi 

Ifijxi ^ylll SLaJI jUi <JJjJ .4ia^a jL ila.I JLall jaj 
jj Ijl ^L i - T k ' i ... n “Lfl^xj Lofi Jjiilll (jj ^j 1 “ j) .la. ji£JI 4-jjlVil Vl 

S ^< _iti-v'ui oln.llni.-ini 4-kMli jc. _>A*j jl j L~ ■..'. 

1>"J ' ^J- 3 - fJWI fiaJG Ifil jil*l ^lil jjiljill j^> jkill (jjSli 

Jjllaj jx ^aKi n ^<.< 1 ^ (£ J~' • “* olj 4_a_jl_i i _^qV n. ~i mV jjjljJi]l 6X4 - w" ■■■*■ 

<da*uljj I 'liL'i n jx I |> 111 s l I i- w ii ~iSj y . j-a-cV I (£ j ~ l ul l ^ (J jjLa_c 

Sjiaall j L ‘10 j^uil |\ i n al l lia (jic. j l U‘i LliaJj .4jjLU 3*.. .1 1 ^ 5 . «j .11 I*.~ lj .~ 
* 3 - 1 " jjSL ^**5 Ouj .4-JLe, ^ a-v II ^il^ll ji common sense logic 3-*_iLJI 

^ajjj Specific logic. ^c.^jJI ^ K 1 1.1 ^ n r . a j j | ^ I ■ > fil l I ^ I j*n njj < fll a “ tj al 

t>° > - j ^ 1 (* “ * JV— c. Hj 1 1 .. 11.1 <JjLui <t_Ji 

.(jiiLill u-S 1 (^j "> . mn (_5j |JL*j 3"-^ ls S' ~‘ M >*jt olnji.ia.il 

Lifjlji 4-o3 JxIj . L-aji ^LajJiil ^JL*JI ^ ^^-tSJI ^gj"' .nLL ijSl^jJI 

4 n 11 S 1 A-l-a.'j]I 4 n 1 V 1 II jj ^~in 4 i n*sll 4_LjuLa_*JI a$a-lj JjuJI ' »a 31.1 . 7 . 

CuL^ Ijlj . 4_Jc 3 1 *1 '* " I j 1 .n | 1 4 ln*l nj I I 1. 1 .1 «■ . LLLc. 3j < ^~ j 1 d l jj.. l * fll I 
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* £ Li_jy jl 1 *i '"x I ^JJ <aLaj JjjSj <Ja *11 4 tijUi^J 4JjLft-o c. I jVI 4-Aj^Jo 

^Jc. jU mu ^j]l jjil^ll u_L»jJU IjLa .eLij_iAll (Ik u .li al & 

I I j-A (Ja jj-fl J. X. t—*-u_i jjl oL-ujljjJ fj ^A A <ilL)j £-a ^ i I I Ij-A 


jljjfoU < ft Jl ^ a <jjj < uiii ^Jal^ll Jlkj <jaV I . o L^JI 

JjLoa j-^Li •^‘Lc ^ ^.L^uj^JJ jlj-flVl Ha ill 

Jjuii jl^i lj I 4^011 jjuaXj X&LuJ.I ^iJalxai i^j > -x jx^l I 1^ l il^ in 

.(^1 llul%. 


4J*JI Aja 


^ .HjLLI £jIaaVI ^ ^^Jl jjUlII KiA lj tjt’J H a*j 

. j 1 jlL ~^.I JS Lj 1 ^. 1 jM j| JaJ^j <V\nj jlfl A ^j j iTil l lj_A 

/o ♦ <1 ^ jTil l J 0 t Vi jjl JjV < u i>jiU H «6j-o ujJ I }H_o <J|J ^ i ll OJjaI oj! I jj 

jlj_OM ji ^_a ^ Lq I 1^11 jlj-Wl {j-a I JJ I U IjJ uJJj £_a . J_aI^ 11 /fl ♦ < j A n"i II 

v—flJ^ ~l Mill JJ 1 II <Uj}_JJ 4 1 i Mill {jl ilj-AjJI ' V Ijj I J-0 Jjjl I C Ui! U ^>_J_3L4 

. jljjj 

* , * f . 

(JuHU jn A 1 I J, IjJ A ( t "lW I ^jj LjLAll H^AjJI <J-aVI ^JQ J t >1 1 

* - » 
. ^XAjHJI OaI ^JJ ^_l IjJljJ I JJjJI jJ JA <?kM) Jjui ^Jj JjLjJj ^Jlxll pIajI 

(jnUt uf | jLo ojaJI oUj^I < 5 xij,. 7 < ^j_q oLjHJI 

If 

<J?~ ‘ " *J) ^ Hi I JjA I d ft 1 I A-L-t-iJ-l LsLfl^A 'l 0 J 4 U j (J-J-Alj 4 ^[ t l.ul I 0-0 ljj _5 f \ ^ ^ A 
O-flJ^w ^ I ^j^SLI I ^jljA^U 4 \ i ii'iILjj .SjaI^I Oj X • • LAjJA CiVjI ~± A 

.^yjlj}..Aa& J_IC 0 I j) ^ji I d JA jlj_cV I CjI Jj-o P Ijl ol^A jiLa ^jLuuJ^P ^.AA-t I J ^j“i I 

:j in'll! u \ N ^jaA 9 Ijj I ) 4ajl2j ^Jj I a iflj 
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http://noosphere.princeton.edu/terror.html 


JJ-lJI oljJj-a Ja_=». (jui-ill (jjjiLa ^.1 n't ft I ji <uiLt Lull Jjj 

* uh » I^ . u La. . l j I ^1 4 ' ' 1^- . T.r */ ‘CAj^Lu JaJLj Ij .T. »M 

jjjtllll ajj jjl S j * > ~U oLV^JL ,j -a <Roger Nelson 

LjJ <-oj $ a a Ci mjJ JjLuu^J i<->~ n ^ .1 1 .J >j I liLLcj (^jUI jJLsJI jl JJj 
£lx^j L*=»-J .^1^)1 J^jkljl ^Jc JjjjjLS Ijjl cllj £-a .jVI 

^-ai ri~U ii l )_> 1 111 J La i_ilijl ^J£. a L=uil ^8 1 liar Ijjj <4-1 LirL ^jjl ^JLJI 

•J! u^~>i J .‘ ‘■ ^’L fl~ » M J>a ajliyi £JL £■ -VI li*j .4j_aS[yS Lal.a u ~i . i l 

http://noosphere.princeton.edu/ 


<S’9 





vasi \ ^uan 


-iSj <_flLiia Infill (Ji^fl~i jim i jjii JaLujf ^jjS jN«~ II . , 

I n | ] *IJ i <iLJLI Cul£ jJ 0 -~i --v j_a.VL» I n ft J -k I 4 I i<-< I jlc. ji a i i i. ■>. 11 Jj| 

(j-i (_g j 1*^ 11 o Li - A a lull (j-o S J-a.lj ^_A 4 . A «l ill 4 ■ .XII 4 I. *-.11 0 j_4j ,JI_i_o| ijx 

5—x— oLaj ^j n a i H ^JLx Harald Walach j^Vlj jJI^La jl ^1t~ .4 ijU ill ^.1 »j * all 

JLijJ (jlS . a l LS\ ^ya ,ja <£.j ) n ^Jc. I t"l l i Lull Li £_jjjIj-A Jl~> i...j» 

(j-o ^t^aa-o jlla.1 <4ljjau ■ j t t i j ll (jjj 1 1 A_il J_jaj J^IIimII jlS L> I j| u-SjJU (jl 
(jl (jj-JJj .sljjll (j-o LilLa, I ijl LuljJ LuajJa I—ulj iTi i* ' & • jj-uo^lI 
(jjjll (^j-aj-LL iijlia cljJI (jdo ^JLaJI £}IjiJI (jjjll iJLa. (j ■ ■■ --*■ 

5JU. (juuu Ijtj It flijj ,jl£ ^ ^ .»H ^iV J i i fill oljJI I *la a i^jLH 

i_f* u"^b J jub JJ^ 1 (_jJ| fljJI Ij-SJjj (jjjJl 

(jjj (jJlalll |fct,a an £jlij (jjj_aj (jj~i -> l i I j| 4 i ii Vi i Lftlj^l a JjXC. ^gj-al 4 X ■*■ ■ Kl 

:,jSVIj (JajILj . v_>jlaJlJI i afi-m 

uJ-=>- a j III al l (gjA-Vl (jaJU (jU 4-JVI a j-ft 4-Uj^il 

I d ~'J.« J-4 i>lo (jj^J -U> 1 j m (j-oj . Lftj j < || 4~ I (ji-oj |4 _1 nlr L^_jI , \»1 »_ i ^HJI ijjVI 

jl <J-ij-illj JL*£}\ >_J U iJ £jy-sj 4 .’ii i jjl » ifi jl <gLa iTill (juLuuUlS <L3}Lc. 

5? j! 

Li.lxaSl I j i » " n <Cljj (jj£-> (jl (Jj-Ti-tJ. I t(jt_jll (jl J-u 4 .. ■ ..Ijl ■ llj aljUII 

, (l4) ll^ IjjJ jAU Jl5j jVI t JUJU JaJj j 5 4&jLaii 

LAj I ^IIjljj La Jji 6olijjl jSjjJ jjI illilr 
^ ,- Ua JI I laUjVI IjLA Uttll (jjJuj ^1 yJ| . <UolcJ JS ^jAa Jl Iff * A* > £-a 

SoLjSAJI jliaal iL-alo OuuJaj -»-» oL»j!^jJ1 


•* «• 


ajLij o' », U I j| jjJc. 4d0^tall (B&A) (jjjjdu^aLa. (jjj ifliLc. ^If 4 .1.X".II 
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((xHl) LaAlxja.V ,j^JLaJI a <-> i‘i~i Lo_alj_a»Y 


■(SJ*- 


kVl 


A X B= K 


culj j I_lLo K 


ix® ® J i JC 4- j l j-X j cilSlIx. <Luj .^SLII «Lijj-i ,ji “UxuLujVI ‘^iUI 2»I.X~I I 
being ulllA Jj^=*yllj being <_s>Le. ^ oUs}L*JI *1* .J5_»JI Luj 

Jlla .^Qaijl ,jjj ijilll tr® JJ> , ^'~' *JL=-Jj-^b there. 

^jLail ^lUI fJLaJL ^Ltui aVI e Ijjl jA ^ ^.VI yjLill 
^ i i i i n j4 i&l Wolfgang Pauli ^JjL f i -v f I ^jjLa 


O j d J1 .'«~ Lj <1 I <J*qi ( j^al lil Luaj ■ " -.11 j*X| /, q S j ■ ■■ 


Jj^ Jb-fj l^j Kj « j JajJI Luj (jjj ci^L-_~JI 

: J >»iil"iin <Jt_aLa. | jjt ^ ..^«H ^juAjll ^ l<* Mt. •■ ! 


j ■ A LjJI Jj i~'~i Lfil <J-a l ifi' i t(£jj iVjl ^11 CiljLu ^jic. I ‘>1.^ -v t at 

— <tK Jbk pill li-LiKja I JSLiilj XU K »‘»K ■» j‘i,:, l g. ..a*. 

^ • jj 

1 I il l I I iLlU I. i. A j I ol I^J l< il I |*Qjj — 4_J Luj j ■" <* 1* A t ^ 


O^jil • 1 J-uJU JS L^l l <_£fc.l^j <j| LljJfc ilUalj « < jA »-ll 

^jSLi iI ^ i & Lflli jjAxj Jjl jJS j * J-iAjJ <LlL La ifiltl < < ajaAj 

^Ic jJain J-SljJI ^ <^^-11 (SJ ~1 mi l ^Jc jJw V Lfil jJLl jJJ Lh 3 0^ 

I 4 i i t i j-AI^UJI 6JL.A <jl ^pLc, U_=A. Ijjj ». .^.,a.£ll " , ,.I I 

«I ill I Lxj LjJLclC ^J| ^x=w P (j-“ tx^ J.'l-'M <^JI i^ Kj« Jcljj jl 
•jljj IjjjJ 1 X 1 11 L I J _1 mil LaJj U^ 1 ] ~ jl^aJI u& La I 

oli ^ylJI '-iL-ajVl (jV .‘U^JU oljia. (jullJI I jj 0 I IIJ ^yjjl ~-lj XU £_o 


. ^ a Lj 4A ul LajV a Ij Ij-o ^yA l^jJ ^aiZLU 4 »*. q I ."■!j 1*. 11 i q ' Ir 
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4-LlJjlI O^iil 1 II ^ If. jj j2k.V I jUaIJI j-Q J jjjj 1 jjLjji ^IjJJjJ Jjl5 Jfl itiJJ 

JltLo-Ill jo *> t 1 ft ifl Sjj » 1 o jjl 1 a*\ .j*5JI 15>*iKi aj iJ.ajlII ^JLc. ^jj-i 

^iSjj , j-=J <jl5u> ^ jl CwjjjVI L$_JI J[^ajJI J$ **|J JaaJIj f£ll 

J»I (_£jill Cqj ^jI-jwJII JjlC J 4 A fll 6j j I ^ 1 i /1 JJ 1 Lia^jl ^juai <jl Jj5j jl 

L^LaJI <4.ikj ^Jc. *±Jj+A. jj~i tol I kt n j5jj^ . ^jIaII j*jj~ ..«! I 

4^wLrJL ^Jb CjLjLLLI’ j* £jpll liA <jl c>* *J«-U oUqI iii i plllii 4 juljuOlaJI 

<JjLLq Lfi '^5 «■ .^<11 (gjji* <«ll .)*«**- 4 jmjIjJ ^Jll <la.UJI 

■jiiuil >L U5ljj| I < ^ j* Ij_u5 JjIIj jllI Ijjb t j-& 4 jjU-oj .4i^uKia 


<: L.J lfll I QJ ■ AJJ >. ^jJI 6^-C. | <J^fQ)l oltj^jLI j| 4 in 6 Jl II jJjJll 

el5j 4 gji.1.1 4 flll A a £-Lfl (JjLa £-o Ulj-=J ( j « V i i "i" 15 oj K \ a j 4 j5lflll 


jxjuu 1 A 1 Qj ■ 4 , Aj " al I SjjJJJ ^A L^4JJ 5 JjIaII <1*^11 jLfl <^J 4 i n/ilLj <6Ju=k.fj 
e w # a 

gJi Ijl1 jj i Laua jk-Aj jjlaj 1 jLa 4 >5 lot | « Lj_iii Ij ^Si I jJ Lcj i JSjJ I j I I 

^ £ IjjVI lUjjJa jl L j^uH ^IjJ j* j^iJj <Ja£. I <L=»j~o 

SSjjill j* IjJJ cHJ^J ub 


.^^llj JixJJ ^ 


4_ajf^ La u4AiiL Roger Sperry i*» ^a >jj uj^ 


Cj LojialL I ^j-a jjuil I <5jLflJ I ^=»j LlqAJJ 4_Lo 15 4_lfl ^j- 0 w lj I I 4j Ij ^-flj 

m \ _ 

. ilVnll f^yk iluu UL u.*i a jrk-u Loblc. iijlll 


u-£ll JS*3i 


Quantum iSjIjVI ^11^ c-jIj 5 ^Jl <i\ La i jjl ^J u oki iiLiJI JIjLqI 

•% *\ **iL v j » q j u m at jJLc. j-Aj Arnold Mindell JjLo j1j_jj| ui-Jtli Mind 
o LtjJn.il lj ^ i^ii ijl I J LJl lj * {S *&1 1 cJjL»J lj JaaJ I jjj <4j (JLo j^a > 1 < 4, la If. Jj U_uj 
(^jakiVl Ula^J JjLojj (3f4J J5 aXu L^_i| ■ o*5 4 t5lflll 4 ajL jtftl 1 
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£j>Aill ^ (_LiS3 j^JI *Lj-ii oL*^»Lj ji Jj 1« j^tSajl .iLLS 5 L ~.. 
J<“|_| ..iulji J^Sj US .jJaJI (jivil SjjilxUJIj UayljSj H.M JiLujJI eljj U .a 
Lf^i- -International Holistic Sjl^U ,> ISjj jyUj 3U. 

: V LS 

Self- organization, and consciousness: Towards a Holo - in formational 
theory & consciousness 

* 

cJjjij ^tU-> jaL iuU^W.1 {J x& JU* -cl ^ LyS ^uS^ 

US -Jlc CIS Jjuu (^Ujixx (j j « .A n jj) ^Sj jj^S <Gl < Lf ia-a Cil j U^S 

James Jeans.^') u ..-.^ j.-.-ll J.g||, 

H r*Ji Jlk; L>s ^l^ayl^l ^Uuill \xb 

4 .' (J® ij^O^Ls J n~i -o Jj • (j j * -A ll) ^.‘i« .Ail ■ .-t~j "H 

:<ji ^=-LUi ^. l ^~'" ' ~ ‘ <a.j*ai (ji J-ojlUj .UJjLa JJLJ La^ll 

O* *J-^'l cH> UlUil Ciljjjjll J J ■ .|4~ 1 ^Jafjll UuiLj C .V.“ * 

■ ^ ijLajJI JU-a -jj-*jjLu<i i_i iljj 

tjjSJI lift jl-Qjj J-oLlZi jvlj-a-jij-a jjj -Uajh in jji LLi.il Jfl «N ~ 

jU. 4_±JS1I bjj, ijJiljSj illy iltLsiLa c.u_jku ^1 j^ayl^JI 

<1 jjjA^olj LLuJj <i_uLyl*ll ^L» ,yi$ll J>> juai lifi ■ Ijjlj Uijilj *J j.-<t l 

j] J^illj ^ylxll jiL jll jiLi <^a.j Lllxjk jSJ .^jUJI ^ 

ln_^a. LluJj JS1I £_a J_».lj Llil ^ LLjJ it La ucLu *jJj_a « ,q^ a ~ I I 

.(*•>■< 1 , 


J -'? ■'■ '■' ^-»1 jL»fVl j-HW holography ,> holographic: * 

•<S J *- t “J •''! j ' 1 ‘J ‘S'! Jn-aill 5 «L^iJ jki < » . 7 .1 Ji .^ n . a jl Jell'll t.„'. 

0 {J le. <"■■■>.u Sjo*^JI <ji _x>*^v-> hologram j 
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ii>*J • iju Li*lI <JLa. jjiSS j Ijj-tJ olj.J .1 ^Jl*JI (jl SloiJI J^-S (j-° 

(_L>jjJf jJLsJI *■([ a jji <l5JIj Jt I til (jl ^_i lr\~i I III L'ij C .J LJ] ^jJc. jiLoJLblfl JJ& jj JiLi 
Arkady Plotnitsky Jla 6 ji**i c 5 ^* fJWI 

.{ Vo )<Ga^*-o Vj j »fl alt JjL5 jjc < ' AJ1 ^ k o* 


^jUII cjUJaLj^i t ji*ii 

The Large, The Small and Human mind^ jalU 'n >li j*.jj <_iljS ^ 
^jUI ^JL*JIj JSjJI (ji ^jj5j <j| ^a-jVlj ^JUil Jixll 0* JjLulU 

. ^*^a»VI j^S I a ti J-w I jjjj 


, 7 , ||| ^,,*1 ^11 (jl ,jii idll&j . CiI j i A LjII j>laj <J < J>-a- Jl>*« 4 -aj 

d ,^[ i *• I ft ,j ^ jLJ| jJUL ^ ,a j * * ^4ul i*, Lu^ljjl1 1 ^la, ^jjULI ^1 i ii %VI ^Haj 

«■!«'. ..~J ^jlll jJLxJI e IJ_3 I oj 9 ^ \a7C < OI J ' < " »LjlI (jl (£jid LjSI .<-*-0 

(jl ^ ■L~. ...•» Jjs . ji£JI Kj'.Kj n Jio il j Q. -t . n (jiatLs ji£. LjjjSjj l. i’iTi (jl o il <^j Lj^II 
Jjb SljSljj] £jLLj (_£jlll liilc. £jLL (^*J**\j J 1.1 - t fti . K jjL£ oI j ' ^ L^ll (jl g I i . Vuu . 1 
Ji5 SjjLwtlVI ^IjJLLl (jc. XUJ I m l (jLl£ oL^L^II (jl jj pTl ml (jl f yjiaL u tj 

ill <U (J» 'I -(jl I o''I (^Jt d La'.ll (_SLJjJLj (ijj^L 3 t l I II o £j-la (j-a iL$L aj-J-S 

j« ■/'I I Ajl .*<■!. I Q « ,<ij ,j| ^jj_2 £ia»L gl (_jJc. (jLS <<-uj jLJ.1 JjLi. (j*j . jLxjI 

(ji !«■"<- .*•.-■■. La .t.l ^LLc (jSJ j-y -v (jJc. »-■■ ° <*JaS I 0 * 'iI« 1 ~I (jl (j^u <Laj 

(ju Jjllll ■ O'J «~'ll (^Jl (_L-cjjj .(Jj^aj ^,1 ‘U-ojJI iijUl Sj j II (jiaj V ili ji . ^iLLJI 

jA £IJ^ll (^i ^ -V J a .111 (jl (jVI (j=L»J • jLajl LjJ iloijJI dJj 


, j ■-'! ! jjljt 4 a'v^ j i j J I" i « j^a LaJ Ij yJjjl I ^|&lil a L y i-fl '» ■ -I i Lu^xl li 1 *1^11 IjAjJao ♦ 
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jl jIajI I 4 J ^ Jail <La.lji < 11* jlki £jU.j . ^ \ . ) Sa l ...a 

^■ ^ 11 1 ^ ,^j (^ ji >a) J~aj2 <-i£ -(y->a. 

c,U,Lill ^ LS ± a ^ SJLJI jljtVl jlkil ji> jj ;^LVI ^SUJI ^ 

jl.icVl oj - a-waj (J jj 1 A L_>J I jj-*j ‘jJ*- 11 jjJll 1 ^* 6^ . J]i£ a j..j<H 

^ ^LLa-JI OL?^3 .4 i l fl J I oLi 1 1 1 1 1 1 Jl ^ » ■■! ja I j*Xa" .1 dill ...I I 

JL o^l . 1.1 4 t m l la j£i .J 4_j_ajJ.I jlj_cVl jV Ijdd JLa.ll jiLi.] Ija UsI ■•• ! 

0^ ‘tJ-^-JaLu-oj(_)^iJI v-i t Ill 'll I j_a jjjj <J*J Lobjjj . 4 . ■ A l .jM .-.1. 1_.1 1 

* _ at 

U^J UjLm 4-JLaJI jlj-£.V) 6 La. Ij£_*j . LjLa L*_ 2 I j . a .? .11 . .1 1 

. LjJ x jlalmj (£jlo jL£ ■ »l ■ ^.~<I 

4 f * A Lj]I oL L^I I ojI 1$ .'.K, ^ j Li S l.jL z j ~ a J. 5 

J—*J Nicolas Chuquet - <u£j_J, 
iL ,jlS <jV <SLL.i -t . j_a ejaJI iii .M.. 1 . . .I JLJI < mill , \ £A£ jiL. t Vo—J 
CiLLupaJI jj-fLJI yJI jlcj pJaJI llA j£l .Jljil lVSj« -> ^^Sx-a 

at ;j 

. L^aLL La.jlLij LaiL ^^.1 Sj^ (^ALJI JLJI Ij 4 j . jj^LV SJjaLJU 

iJ^Jj .ftjlall Jd oLSIjjj 5JLJI jljOU jjJUjjSJI jiaJI ■ a: tj jSLaJ V jl£ 

jiLIj JlaSlxuV jjjlx jLkJ La.La Lu jlik , Ija 
.< jLA'i ll jlacVL jlj£.Vl ^jJI Ija Lt*aud ,~, 9 » a.i <1 Gottfried Leibniz J~»*>l 

I ft J-aj l-lJS. Ij^L "Ujjuajil jlatVl ijj£j ' j~\ l J J SaudiL” 

/\ t \ H ^ Q t 

‘Lu Lq^jJ 4-i^a Llljfij 

jljtVl ^Ij Awm I LjlL (Jjl ll h- bV .JjjJixII ^j Laa 

(^joll Ci=kj jUajJI jauJijjj ^j-pALj J 7 jj-aj Sjljt~ll jljcVlj LiiiiaJI jljc^ll 

CtLlox. OeL^ JjI ^y> ■ Aj j 4-$_jLii_a "CfLal ,V_t._i jl pj-oIJ jSLajj ^ f I 1 1 j ,ij 
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J)a r.I Ljjj_aj < i «ALj cjLLuo_=J jjAj* 1 \ j-oVI £-Slj ^6 j-A ^j-aJI 

ijuLutil J-A I jLll-^lj 4 t M tj j Q 4 t J U \ 4 tl -h ill 4 till I jjl .^jULI ^JLslU 

i Lu ^15_o liA J-A ^J-aJI ^il Sol i-^oLijJI Jj-oI La 

, t a * 

O^L^ 4-aj <jI j-Uj S^a i <->nl I IjjLfl-aJ Ljjl» LoL i jiJj Jjuaiila <j 1 jSS <Jixl I J till 

.4_»jLLI jjjkaJ 1 jLLj £jlA 4 iA alx, 


ulutaiJ JjIS jjC Jllaj t 

.<y»LuiaJl Jjlij ^Jrtiirt^ JiALt j-i£. 4 jLj ^xj_lAjJLI ^JLxi I ji<*>"tf ^ I ji al v 

jShjj Jjh** LaSj .CuLaa. yiLj filiAuj *j n ~ ‘ 11A ollj^il Jja » 1 1 Luj ^_fl 

4^lAL»j 1I ^il I 4-^lAj jAau uLuaJl 4-iLliJI ^ac. 

• ^ ^jil 1 *^ a l a ^jl uaj uLmoJI 4_J_iI fl ^JLC I 6j^U 

:^Ll5 p-% »fu ^_i 

4 L^la <ja j) I r/t a ^J| ^JLc) 4gjl i .u.a. <JtJUixa LojJaxa yet cjJLl (Jilt i t it^ 

. (0, (JLJI) 

i f # 

L Ljj I c Liijgfl Jj| j 'f- <^.< 1^11 JiaJI J is\ fl ^_fl jLUVI JJ-k a LL& 

•ijijtil Lj^ji A t » ^SU 6jal.Mil I oVLJ.L o^Lm 2> l^Jj luLa^ j_x 

<4a.Lj JlLaJ J J"ka jxjuil JS» jjl JjiL ^jl ej-oil ^jjLao liA jjjlal ^j-a J-»jl 

^1 yJLiJlfj (jJ| -- f” •? '^J-Z 

^wil ^U4 ^a>VI i_ulaJI Jc. 6Jjin IjAi a JA.-J. I ^Luu&^U 
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v Lmx^JJ JjLS j-*i (£jj .. XX>JUI jj <_iaI \j& , i^<^ J1.J 

jfa. ^\ Ji^L! j| <-**£ elj^ii Cu-uJ SjjaJ.1 eLo^Vfj , l g Ji .j. u iZ I j Ja .11 

C uujlJ lfj| LS .£1jill 

: OA>" J^~3J J>2f 

L^ljj] li&aa ollikiL <JLaJI (> L li=. ^15 Ijf 

WJL dJj jax. oj| •wfLu^JI JjixJI <AL ^ V ^Ij .l^ ^ 

• ' ^ C a fl n ^J 

u^jJI ^oUl LU.UJ cjjjiLjjVI cliJI i_JIj 5 jjLs ,t,jj± j U~.[ l jj -.j 

JTj^- <LLs ^Lul c-Io^j t$J l^»j,ga. .SjULIj 

.cr?l“ l% j- 4 ^JUJI <jl glUuil (jjjji .dlol , jjjaJI i, in 

,4jlfiyiilj jiusJI Jia V L^JJ <Lll Jj£ oljt-iS (J L. .-. I .. 0. 1 .jN jV 
li? lift tf-Oa, . JJK yLuijJJ JaU joi. jJLxll «> J*. Uj^ z -i\y k.i 

ol—JI tlA jl t>ajJI ^ o» ^ “iUj £A • ^ jr IjjjVI 

■ J. j-iaU <Lli ow-iJj ,_> A * J I Ja.ljH 

^LiUI ollj v L«j 1 J*J >( J*J1 jajiJI Jiyi Jtj ^Ij Jljjj 
V 1 ^ CfA* (jJi 6jUifilj 010*1*3 'Je. ^,.*^1 

■^i t^-^ 1 c£*i ts^ 1 ja o^V 1 jj-v <^Ja.)I a ^;i i 

<j_aVl ^llj .OuLa oLUl fji. fcjliaL fcJOuuu.; V .olio £_o 

.loX aW lj .ij^u-Vl oL>I«ai ^Jc dijIjSJIj ^>11 Jl _>UI i*.- r 'Mo ,11 jl~- 

(ji] ^oLJI ^ 0 LoVl a>*AS uailj-a. Jljol £AJ .ij^jSJIj ; 15 Vlj 
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^jLsJI jjJiJI ■ Jb-. 1 '*-*j * *> > - j Jb; L-* '-ij-^-lll (jujilo 

Jjj - U-.l l .^j itij.ll ^LaJ.1 jjLc. ^yJc. fju “LaJ-a Lufji 5_aS < j-'. t j ,. « .l Ij 

<> jj-aJI JiL-a- k>J aj-ft J>ia. Jj_*j ^ SjjO-aJI < j « I» H C.I>=»lLI 

O.^ f-L*J I o*- Jf^Jb 

. LoLoj J-ida» _jUa| )J i 4ajla.j|jll <*«ljj jj£-oJ ‘U^b C^f 
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: ji>" >rJ>a 

(jl UijZal Ijl < 4 t i t mi l Zjjiidl'jJ y f i.i t II <LU jyi 4» ..£■ Jl±s. yU itjT J,/ J,^-- 

• ^ AiSj £$7 yi fjjaj 

LS Jixll Ljj ^ SjUIj (jLttjJlj <^liaiJ yixsJI JjyjJI jijt LLiS iiajj .;■«» . j.... I . .a 
Jj*ll ,ji oa-iji .CiLuLy jyao Jja^ ^ ^tjll ^ 4 j^ jl&i JjS*3 oLLt yl 
c > LJ ^ Jlij .LuS^iill Sjj^JLI JiLu L.yj»j .oLyMIj ISO jjL^ 

cr* 11 oL-ljjJI iakii o*i JUS .SjjLJI IjIaU ^ jS Lsj^Lu J^l ju e<5>? J| ^^jjl 
jj .^aSJI JlxJI Jmi ^ jyk: jlj^ .^1 JSjJI ^ JaJjj ^ L ;.;■■<-■ 

,ji i .iJt »li, .LjUI Lijlt*. fc,li« 1^ lilkl oL^L>Jl ji oa—ijl <Ijjs Jc. 
.(^jlll jJLJL tojyi. (> UlE jiSi oUuaLyi jjy£i JjjjS oVLa (jij . litljlil oLui.y I 

Ullil jAlykJI oL^ki pjjSS] (£& Jill olyuiLjJI Jyjullj JyyLjjill J,U .jjljJI 

J*£.Vl oLjluill JLL ^Aa. Sj^LjJI oijLJI J,| QtVn.,.1 ^LUJI .a j .„q 1 1 ^ 


(ji yJt AjSIUIj I j ...1 n il liL£ j;~»j (jjcyll ,ji ^Ijlil jJb yljSjl lift tjljjsi jjJ 

(Sjji*eJlj SjjjSII oL-till ,ji fJUll) JjSJI (j-LjUly j*iSJI ^Lill .-.V U-. <2lSiU ■ i-’-<j 

^yC ^.jluLujI Pj^ J-6 

- <ia.jll J~aa :lji^ l^il Ji*3 ^^1 ^ ^ ^tjll jytj Ui^k ^‘l ^ 

.<^(lll 4 ^ Lv L t - n iLa J"j35| ,_yiU . p i...^l l 
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£j) \j\\ 


^LSLojJI &$£$ o^hUI 





Lu L y \ t | 


L$jjj 6 -i^i ^1 <uiLkJI jji JjlSJ.1 jjl J-alsu Isaac Newton 3 ^ ■ .. I 3 !^ 

^ ljLj_aj I jl» 4 In . 11 -^. ^Lill j y <- 1 lilJj] . ? < j 11 

' ^ I (j i A yi I j nil L 11 <Ljj I n t .u J I a I ...-.VI | \a “ + . \ '\ \ i ' I 

cL° . .'A jj °-'^j 'u4-*-s u 1 .jjJillL .idijJ <L a L 

^" r b ^ jXjtLiLo J_aL*£ <t L . a H ^jJa <G^J <<£Lon S jS^ Ernest Mach 

. 3tS^ I J^IL. <lL^J I dj <Li^ Lft-<-uJ I ^ Li_u^.^U <Ls_t-iaijJ I 1 | 


101 





j olSLU .\ _i a,jj Sj£Li Albert Einstein ~ .t.«/l oj-Jl J^/l *dlj £* 

^jKII <jl ^i.j — ajUicI ^Uki ^jULS jLo^b O^** U‘ 

4,i ila. jiuuijj Jirvjfrjj ^jl — UU^lll JjlSjj ^ 1 ** 1 ) 6jL=k i A^l ft 2>L£ <jLoj) ij) 

jJUJI UouuuJj Lj ijla jH-jH <<LaLa.Il 41 u-uil 1 ^jc 4jl>jJcu 4 1 1 1 /i 

lj_Aj . 4* 1 \~^\ \ e_n <u.Tij <jl£ll J^*ti jj i i"i ^jJj ^.j ■% ill ^UxjjLa. .j j Inl l I 

J Ux & xj jf tj\ jl—o i-ij-=^J 0 ^U I Jjliil 

4-u.uLa. 4„wflla. Jjf’h a (ju-d ^jliojll (jLfl <jjJ .^i tu %l)ll 4 j y < m M <LcjjuJI ^Jc IjLojuC.1 


■ ^ WllljJ jjLlS <jll <iili_0j 


O IXftLUIj ujLakjll ^ JiJall jLojjl jLlo.1 j A jli. u u I ^J^aj jLl^l 

^.‘ul- i.uj ^jj *i iVnl j l< ^ % 1 11*1 ^ i nl hi Li LijJj A ft \ i>\ II 4jb_jjj 


SjjLdi 


/} 9 

U^J .<jL^3jJLiil J^lj liijLa 1*1^ jjl <^.jJal tf jll jjuXaJI 

I j I <*ij_a £_a (jAjI t ~ij La jJ&j JJU Lfl (jl 5 jJ- 5J.I .mil I SA 

■LaJSlI ■•*•*■■ «t Ji&L jj£] .ijjUl JlaL (jjj^ (jl ■ U~■ ■■*. LlkJj ,^|irtVl 

(jjl i_i£ - la.sll 1 jjjJ<I ' '-^~ V overlapping J 2 J.UII <-«K jjl L£ . I,A jl ^....I*11 

hi ii -»■ I* Jj_m (jLijla^a — La Jl^iu — (jLojllj (jlill (jl ^J-I_aI ,j| ^.ViLtu 

SljjjS <1 <^rfc.l JSj ajlll < I j ftjjjj 

^> ft »jjl llilf. jLfl ijC. I_jJj a.'ij <Hjuu| j 'Ti i [ ^ flijju i_u.<i iSj jJll jjl ( jJc. 

* I A ><* d iflL 11^ Q Li I ***- 1 
" *• • * » 

L^i ^ JbVl JI>J) 

L) I LaJ ^Uil JiLfll I V„„ ftjfv Alij 4 Uq\ Ajj.il I Cjul^ Ijj 

^ LfU. I j jaL 
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u* jL*jVI f J 1 ■ '? Sj_J-uo ^yj] jlajj jjI c jail jS_aj Jl-lfJI Jjjluj ^ic. 

.<£jiu=JI 


0 


\<J 


9 

1 V . 

\ 


I I 


sjjUi 

cr 1 ^ er® Sj>-» jli .JiJJI L£ 

ul£* ( x jj- 3 -^) -^(j l( i «<■ * » Sj>j-fiJlj .<J j~ > a (jajc LiLii lutuS 

'.ij-iusu , J< . /il l 6j J ./-'l l jjl-Iajj (j- fl »/l ll (_gj j , r\ AJLl ^j . -UA. J j^~-a 

‘tO^I CiLaKj ^ Sjja^aJI « !>. .■ >1 1 jka^a. Jtill 

kj>» ‘JjLJI ,jj ■ (•>>> IS L fu**. Sjj-jua ujCjIjujj j] (jUuVl fkJ^c.) jLu&JJ jioj 

%b u^fj <jl jS-a. j£J SjjJlLI ^ j_a.j3 ji V SjLU jl 

iulii Sjj-ue. ^jJal^ji , L_alj_a.jJj.fjl . L_alja.jJj.fiI j_j_uu Ul ^jlil ^Sljll 
CjJ L>* <Sf*J < jh i t i (jjaj . Ji-JI ^ I ">l oLjLiil ^ua. jjle. (£jl=-3 jl JJlJI 
f -.<i > ll Sjj-i_a elii SjLV (jiij oLji*_a (jjlaj a*_JI ^ilj_a.jJj.fi 

1 u* o^i ^ “tLol^j jLjVI 


:j a < <il l ^jLuj j S i o ll i_ijj<Ao jjc 


x*o = o 
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£_J0 jjliajll ■Sj.lM' jljx.i £-& ^Ulj LiSl LlUa <-JLc <JjL*-ll ( j ' ~ > ~ ~ ‘ ~ ‘ 

jllu jji aim j2jL fl <ajj.ft.All jjjill l mLu IjJ liil 7 7 1 1 <■ >11 jjl J-ijl i *** Loa 

5 jjj ijic. LjacI i.ijj jl-w 1 lill .1 ^ j <da.^ll *ii» jjt . j-Luxll jjJI J j~> •*>_! 5 j 

jjl itljliaL Jj 6 .Sl^e ,j-S ^ ‘ uy jt-i - n clil ,_>C>jj-S-d -5.1>ilj jjliajll OH iWxll 
Lajic. Ijjjlli»»|II lift SI d Ii lii 51 _^llj Sj^jj-aJI (jjU Jj-aLi ^Jajm 4 -oj jl 
.>» ill “Lu^C ,jlj <oJJj £-a . ,jl^a 'J* Luo-il sljll (_£jJ >—<5 a <> ■■ <at I ^yil jla-u 

La^jI \f j a 1 ...I ... I Sj^xflLj i a l*i A. a JilLS I a ^ I* **■ * a ] " ■ -***11 mill ^uLu^ ^ 1 •; % I I 

. jjtJI La.Lu jjJI 6j t j-L<sJI J-=JI uTl iJiLL (j-L- jjlla-uj-o 

.-.I i jb'i I I li1 tia I »K I‘1 *1 1 jlj lt jjjj ' a " « ■ 5 <Llal 111 ill 4 jJL> oljLul J )j ■ n La ( J-A 
jl ^j-uLujV I a lj "... A ^iljll <j-lc. J . LLL-ul jj^l juudj < ( 3 -a- c -lj , 3^1 

fi 0 

. ^Lla^j Uajxuj jjjSLi 


jU°! ,s* J U°!u* 


Zil^j^L Sjl*. <!?■ ,j& Liij cu/ 


Lr*JjU 


Ijfik A&AA 

< 1 1 1 >■**! L A^iiA cl j 1 a /ip- <GI ^iiLuuuV d * * «gill d <»LAJI 4 -t jk it i U J^Jb 
jlj-fl-a j.jLL^fl tiUj ^JLJI 1 til 1 <iiwulL ^ a^ -w jzu&aj «cuL ^UoV 
^jJI jUa^jU <Juuul)L ioL^aI ^11 (JjJJ IJ-A LjJa. 1 Ijjj .jw*irJl ^jlc. n£ > VI 

^Jl Jjuaj ^IL=fc. djVU I ^ < n-%11 (JiA ^^UaVI ^JLi d j^.n V 
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^I I I ‘Sjj-iil (j-3 iiLmil Sj^.ai <_G -J Ijl 

ijL^J 4 u ■ i'i 1 Lj ^-ij-c. Ll 15 tj i'hi ^I J>^vflLl b-° idiljJj . li^ jLU <L£j_=>. 

. j *a < ^ 11 ^Jj J < .-m ! cJj At I ,I JjlSLajJI ^L .u.u.jj t I 

uJJti The Universal Theory & Relativity ^ ^ j^ al l li* ,~s l 'Si 
jjLilij bufc Big Shrink Roland Michel Tremblay ( j'^>jl JjJLia bVjj 
Cy- I b . ^r jjiLJI I <j1 *_gJJ ^j Richard Quest, o-^jl 

1 G.' — ^ - ^ Jj ) p n L a - ^ J 14 r LLaj ^ \~a ^jTi \ 1 I ^aj L*J I ^j£~j » ■ rAl 11 

■0^11 


Super-Space (jjjl&l *L2aill) jjxlall 


X Lxj V I ^C. Ljj 4^ .i a .. a t^oj p I j_$ L jt t , J I I 4_^. bJ I Lj i > ^ I 

Sjjilii <^Lio ,jjsljiitl ^ jj5£jlj .ibLjjjiJI jjtljikll ^ j_b£il C.j-'-b bljj jLIslJ.1 

. !_)>■>, tv , 4 jUjVI ^^cLj l Jj£ jU=i| l^J lj j . , ,i a"i iaG 'i <(j , w 1 >I-iLi*-ojjfl < \ll JL=JJ 


«Lu_Jj b^lli a Li^iiil Lu^ I Lll I ^jlH. I t ^ LiJV I 6 j_A ^' 1 

*Jj ) . Jjj bJ I p L Ai 1 1 n , uj JJjljI I b_?bl I I jj>j . J 11*11 (j bV>] L I a~. L , JJjlLo 

£-o^) oLoJpJ 4 -iLlS jJaLLo ^JSi Jjtiajjl bliill Jjl JjjLil 1 I Q * d * < .. 1 , ,j | 

,^-ajILLlJ j-tliJI p iIjJb OJJ^u — 4_aJ^ 



J- 1&A p^-i- u J LaJa^o liA \ 1 d 
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Iidl.il jIxjVI jUjjl Jalill cl i <*»tl l ^^4 jl&jVI (Jc. 

cU>ll J £Aa.i] 1 jjillj .£3>il £_>Lk <> V^- Ij u^O* 1 J < l“ Si 

aja. 1^ J«"■*■» < jj_JI (^jLa.1 <_ * ^-~ « cl i A ai SjjSia a j j i/ii Jiaj (<-sLJVl) 

jjSj Jl oL^ill JSkLuxa Jl jjjoll J^ilill c LA-d l jtlij 

Jjh 5■ al ■ A l jbul *« .... Jl Jnii L “Lilia] I jtyVI JaJ .Sjcljll jIxjVI 

> j . .< ^ ■ Aj a JL tea a~.H Jc. . LaLaj (jud SjliJSlI iLsw JliJI cl . Atl l 
La 0 jL. jS o£jl Jdj .ijtj-uajJLI jc. ajAXj Jolla Jl 5jJadl ““Ijj^l J»J 
ljjl_a_a (jlSLa>UI ‘LidiJ jL£ J jj^ft.ill Ci2jl jU. Ltujj .«JL^VI jLuVL Uj- 1 .1 
. jl£aj] IjjLa-a jHa V jJkja£ SjJJLI £jle>) 111 < liftj . llijSJ 

Jjia. 'jJ* jj| SS jjll J -% 1 1 i_u4 ji <jjl J]-* ‘ I* 1 . 1 ' 1 ■0^ I j| 

ji ,jx<uj (jliajll jlS 111 <ul :ljj> j« J&l Ld t£*i 'u^O^ 

c 

- ■ ia~l d U .... ■ ■".! >.J»I »j « I i-L ~. ..I JjUiim < Jj La i a SI J j< » aJjiil j-4-Ij,} j J. 1,1 - J-A 

.<dL ili^SU 


AjjuulaJI jlacVlj Ajfijttvll jl^Vl 


8 ^ » 

^J1 j 'vV j^>V» <udl>lJ d 4 . A11j oLumiLw^I ^Jc. IjL a ajiI 

• <LuLj^s ^jL oj c- LJ o 1 u/*t LJ I 

jj 4 II* 

^j^ai cljj J_a»l ja 1 ft (I ift lia.lj JnTi l jL&lxa-a (jL^uaLj jljLiik li-aLal 

j ■ 1* «< ^JlaJI j LTi (jl ^jUlxtu .jliU J _m a~ >1 4j 4j ttl l jljcVl UiAl Ijj . jliojll 

d . J .:. .1 1 J j , ,,< I I ja I I ■< . jl i a«. d .a . a -wll jlj_C.Vlj . (J-I «n ~i n ) j n " t.i, J i 

JLslLj .Jladl J i..VI) Jl <AWI JjI a oI Jjucu (T , o*\VAVi£XY1 • • *) 

.iJljS iStkXA j f WrtJ 
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Jlu^l ^.OC. Jla 3 < »Ui'J ,I Ij ; (... «t . Y , \) L^.UI I jlo^Vl JjIaII 

d‘\ 0^1 u^- ijXjJJI jfa&Vl LajkLa LijiiJ Ijl JI-. It 

.(^al^ jfi.) LxiaSl^ ^ylLllLj ^LuVl (^jI^J.1 sic. <Clja.j 

^L^Vl (jjl+Ai sic. oL^iLjJI (jli Ji5 J> 6 j£s J.... I .< 

jl^itVl ^U^Jl <(J—L^Vl .LjS^I jljtVl ol j <«^Lj ^ 

jljcbU liij U=Ojju (juLul eLL liilc 34JUJ Lajj JJjJ .CiVjUll ^i 4 .l.~~t l 

AjJUihUi jIjc-V) 

jjSly . a <JL -v l M l 0 jLA J^Ja l _ r ^ ( _ s -a_*j_ > _UI jiaJI ,pl , ,oL Jl , A 

iLoia Uj^. UjLitL (<JLJI jIjoU jiJI) LaLpJU l jlutVl J k-.- I 

. ^ I L< > 1 1^ t **i 1 1 . x. (j^J 



J^ia ^y& 3 J yjujjlil jj^H 4. i•% Luu I | . - 1 ' ^ ^■“ a o . a X 

3 4ja L u ^ 

a <Go.L^a ^La (J>U^ a J jiaJI 

?5JLu <ja.Li.ia a ^ m . l i ft J ^ i T i sJLtjij a iU" ■ ,.\ . a & 
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(a-) ^gjl t u~\ < 0^.1 i.i/> ^liA JjL jJb (V-a) J ^ J . , 1 j ll I jXrJl I t j-a 

Cil J < ijLLk <ALii4 <1 JjjSl 4 jl (JLaJLI ^5 -jJLm dr y w-t I JjjSj ^jll £J"}1I £\$J 

li^ j-jj-o jIajI ot 3 ^j Vj • ^aa-a olj jLxj! <1 u^°f ^ .(jiijaL) 

.<aLAj jl*-il Lfjj . jbuVl ^JIslII <fiUo 

gl »A a) hyper - space jjI^II *1 * A all jUuVI 6j_A Jioa <jjh ‘ill <- Lj \ a l I { ^a 
^-luLuj | jlljll p I i A .fill ^j-o Lfirjj Jjl ^jAljlLalaj 4 ^5 -AjJlII OujVI jIxjVI jllaj £jlA 
Ci I .AljoJll ^J-il fl a ^_fl <j| iA.li <dUj! . <*1 I < a i lino 4 n->lA. CiI^^oj jjn^i mG ^A 

Jllal Lj|^ .4 i A i ft<a.Ln a jl jLjuI JjI^II p LtAall (1)1 ^ < jljjV I 

£_o -4 1 Q iQ jIjuI IgJ ijiLli ^n]l 6 jj_all jS-oj! £jj*a_JI IxA ^A JjI^II P I i Afll I ^-ic. 

.4 >fl jbul Ci I j I» i*i 4.ii I tlthiii LpU <d!j 

Aj£^aI 1 ujLudabj 

(Ihjl? ^ ^ Cy* (ji^“ ciIj i-o^loj-o^ 4 Xjl 1 jljx.VI ^Jl jj-ju Li>cj jjVI 

•JjVl J«^ft ll ^ L^.^ j5j ♦ ( l ^KA . 1 j 

4 Ua\ JL^. LojIj > 4 \ o io ~vf I jUVI JLusul ^jlc <j I ^_lc C#3 4 -v r» 111 Jjj 

4_i_Ll5_=J I 4 At fll I Jj ] 4flik 4 il 1 All I JI J£.SU 4 -UjaJ I L ^J> l 4-n^.l I , 1 ^ | ■ j A «^l I 

.jiLiusJI ^ij i.^.A.fl i^J^aAwO ^jAjAA. JJ£. tfV 


ms 



■6 


•4 -3 -2 •! 0 


♦ i »2 +3 *-4 1-4 +6 


-* — i — t — 1 —I -i—t-f— t—i—i -1 



a uj-* '(■) 0^2 * IS 1 VLsjic <4_JLc. J<.t.n ^ J j, . , J_4 I .< 

. j iwJ I ^yil Jjlij ^jSji-tll jljcVl Jj a.a <Lu5) 4 .a.a^l l 


(X+Oi) i = Xi + 0(ii) = Xi 

yl u i -w u^J -iloS 4 1 1 1 -L*il I 4 n ijll l~~J < 4 lAiAaJ I 4 . .al l ^ a~~ ~ ...MM 

:S ] *)i<i ll ( jJe. 4-a.ia-.-ll 6x4 . ."^i iq Ul&I I 


a = 90 and, Cos a = 0 then, X=0 X = r Cos a, 
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nti L^fl jIuaVI ^jl Z= R [cos a + i sin a] <_jS^LI jjjJI Jj3 

Lo V ^-Aj SjJp J£ ^jja j IL ^ jleuAi j ^ j Q ■% 11 LajjLC <.a i Q ,.\fl fl*t viiijJ 

(^1 <jLfi /iillil ^11 jljcVl J l . % . 0 ( j^A (JLcul ^UoAjI Jj_i 

> f * 

<jU ijjixaJj JJC lojjc <{X) jjsd.L JlLa<» (SjLUj jLojll «jfcSLM) j^-ajJI 

- * 

<<_a l I 111 .Ij - ' xJ I ^ic JjJ (x) ojK I jj ijljLo . LjjJ ft.i fl,i ft ->.[1 <*u,ia .) I «’i I njj J ft 4 1 

Jili. j jfl U i l l ^Jl JjJUJ jl <il mil ^jlc. jjJUJ <<u£jil jljC-Vl ‘tft'hj . ......a 

. j t L - r i ln I. Ii ilj jl » Uft~in jlSLajJlj jl£il jl iL^aljIftl ,juLjjI jA liftj . SjjJ JS 


Ij^jISl jjjll jjjjLjjjUl Jilji ^a.1 Erwin Shrodinger jaJjjjJi, jjjjjl jl£ 

a 

<yfeJI L» i^ lj - L&jJ.i^al 5J5jj j^.] jj-S jj 1 I"|*nI jl LaS .Jj^j_a jj_C jlSkll jl 
ft.L. i.» jJI jjij J-ft Jl i /Vi VI jkJ-£ <Ljiaj jl (jijJ-ftl _ j-fijll (ji •i-J-oSJI 

. 4 J *Q~i ...II cLjilll ^ Jft~il 
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jlj-c.Vl (^ Imu tji jXuaJI LkH ^ jj_aJI ljj> ^ ,J^ ^ i „ < 

o^^J) >Al^t ^ Sj^iil _^ulj (i) ^ y J i A . ~H jjaII JL»y .Sj^i J-, .11 i^j.\ 

, unu i 

<>- jljcVl ^ JL^/I J\ ^ :Cz Jjj 


SoW. ii j » V I aii <LiJt J.^-v ~f ^jJI La 


^ -‘~ a ' J I oiL5 jjj (^llu) J-^L, ^ oi ^ .jKa^Jl Lij^i Iji 
ajjill ^11^,11 jji E . rr >, M ; ^i i £ A j j,ji .s^j j£ ^ 

,jl Lil ijjS .f^JI <j| lu,^| l^SJ . <<..». Jl,, 

u-k- W J-^ e Lr “^ ui jj -Sj_$i j.t.~-.i ;<,.-. 
ajjill J\ J]{Si) #jfjjlll .Sjjiil ^ li^ ^ a^JU >( jl£JJ ^i j*J| 

(ji frf kl ■ u i V OS Ijl .(j-iL-a-llo jjjJlk; (jt 6.1 -W V. jjiaJ .J^a_alo j l .< 

SljVl ajLlcL ^ , Sju — 

fJ • JLajVI (^Lj ly£ LuaJ Jl*il ^C. JjJU ^ I * . a .s i . -.j ll 


lisj .(jL»jVI iSjl^a (jLii) LJ>ic. £_a gjjly -UlAj jjjlll jjl Jljjl ^J] J^ajH 

.<ULiJ i^lujLlo ^laLu 


^* ^ ^ t> : <ji Jlj^?JLf £jk» <ji p^ali (jioj La£ 

<JjU_a LkiJI ujL <>j . LfiLki ^ , L^tji ,> ^L.1 p^ ^_a iyLLa ^ 
> Xi> ^1 £ U^i ,ulJj ^ oK-^JI (oljl^ljL) ol^ Sjjidl 
,4 _ajLo^ ^ olj-uL^a c> CwXaJI J^.j .(jjl^ilLI tjjiLj^JI ^jjb . jxa. Lfcl J j -> 

Douglas Hofstader : J jl.i. M a > A ^“■-.... 

-H^f l^ 1 Jla CiU^Lj^ll Jlin SjaaJLI cLiljliVI 

4 ^e_>_*xjl J_ J_aj: L^-cl^l jO-jO, iuxj LiLXa ^ ^ 

. (v, 4i^L 

jJUJI LJai Ijud U 
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.j-Ll^JI UjI t~jf I * «*11 <laAj ^1 ^JJ C4 jjjJLill j \ Jn 

4*\t o_t. 5 j_ljLuo 4 jjjj jI^ a-i j ft < Ka.il f jjL* 1 li^l^lil Ij-A ±c >jjj 

^L^IIj jjliil ^ 5jj J£l LJIj jj ^li-tfJI <jl ^Jl LLuoljlal i‘ia. 1 jl 

. l^JLa £ jj-oj <11 LS 


<W 5 l Blowing ftl ^ i*n ^-L-laII <LlaAj£ J Ut lIJI 4 In 4 1 J£ <jl jl 1 1 fc l 
.{jlfLftJjII La ^ ‘ ^J A J-*aVI <Uft i £.i A> 4 jlflr . <lL=w Ci Jr^-j Lft I j-Aj «J-^Vl 

. JuaVI 4-USll ij j_jjju jlkill tl_=hJl ^.jfl^ jfl I^n jLii_ul jjLi ,\m% 

4 Uq\ J£ ^_a l^-JJ aj J-i.A-ftl.ft ^jLiS j ft i A <kil JI JjLa IJla 

Aj^fl C6 <A-Lill I jvC. jl < Ij-A [ j\c. 6j^-t >(a ^uLuuft jjiJ-l JiaVI <JaAj ^ fl . i i illlj] .fjlSLa^il 

. irtftu ^Utkl llljShj 6JjjLU (j I 

glLuj 4 • Ua ^Jj jIqjj iilll J l -y \ t Lifcjg i ^ j-OJ I Luu^olft fllj liA J*aJ 

i J 

4 jjj ^ i.la,*i iill j_!_iSlll Sjhj £_o .t\uJI isS* ‘ *S? I J-±li jj-fl . ^j-j 5 Lft J^La 

Jjjft JLi JLXJ ujllft ^Ift-uiVI jjj Jjl ^jftl»n * *tkU I 6 J-A jlfi. .<ilAJLft icjLfi L*Il 

pLaaII <jV Sj^iLJ JaLujV LJlift I^Jalll IjJb ^juol dltj £_a . <_JlAJI Cj lr^lft !I 

JjAil ^jl 9^ L®-o . jL*j| iiltLftj V «UA^Iftil SjjiJLl Lojlu jIajI ^ 1 J ^IiIaj ^JIaJI 

ji3LJJ V ^jLjS 4 I..JA1 » 4a-1AjluV 1 Jjl JjaLI JjI jfc j g.ftl I IjJb S^lall-L 4AijJa 

Lit jjSLo-1 < 4 _JLc oWjJULuVi ^^uLuui . 5 JUJI SjjJaII IIjIjjlj 4^0 ji <_*-uL aa 

. jLuVI ^Jjftua S JjQ11 ^-o 4 a.I^ 1 j Cj l^uli OI j^av ftlI ^1 ^ I > > ">i» ) 

(3^ 4 jlmVI Aj jlS 

j i a . jj-lS (jAfllili 4 ^.^Ktl p Lj i at I ^j^aJI 5 j I jj 

4 _ojkU (^jjllVI) (^jlj-sJI j^aaII Ludwig Boltzman 

. T SjmiL) JojjjJ <alL3^ 
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S = k Ln T 


lj] <jf jM Ln j culi K <i^=k 

jjllj jLtl JaaILij t Liva 11 ^Ajrioll L) l 1 11 * i £ ] I ^aj i j j infil l ^ i i /\V Q ..*.1 1 ^ q LjuuJ 

rSj^^eJI ^Jc. 4 jjI_>=JI KuiliiJI ^ dJIiJI lu-JLl 4 cL*^> Walter Nernst cuuiijjj 

ia.jJ (j-iiitu Ljlc. iijLjjJ I) j j■ ^al I ■ v^l"- 

AolUl I Sjl^rJI 

L^laLUj I <JLa. ^ Sjj CulSa I jj < I K....\K 

. jL. ^>l l ^yjj Ji rf-nl Ju - a ^ li Ifjjl_>■=■ JjIIoII ^yj^aJI ^1 .Aall ^,Lj Jljl . j a.^ll 

,( )<jl4jV L« — I ,SJ<Lill ^ 0^*1 LiAj 

rSjljaJI 4^jJ !**>** Ajlj 4 i < »>l£l I fllij i a 11 I *‘i**** jf «J I ->. a I^Aj 

Emilio Del <_>iuj>aa Jjj jj l j a I jlLuj .Jj-il* {J\ (^yjgjiiVI) ^yjlaJI ill oiLi 
yjaj 4ij .J«l£ ^Lk-ui" Mis yJt UULjIj aLjaili ,j-o>Sll j^jlLI <j* Giudice 

• ( ^ 6L a-% Lj ^yi ^LoLii Lj 

Max Planck cla^Li La c Laj .£j^)-a aLuujj ^yjl <_=kL=k 4 _oj iiiiul 
45jJJ jiaLia (jj ^j'lkrto 4j| .iijijka JaLlj ^yJe. JoLuu V ,j!£ll ^1 £jlil , **« .Jail 

lj-4 ^j-Lc *U3^ ^j-uuLluI O-iLa-j 4-a j)£ -v n a j_A ^IfLlI aj-a qq .,jl£jaJJ aJ-ajjS 

;,jV < . S i t j. 0 .ll iLa Jja^jiil IjjS jlij (k) Jojll Jajjj (jjLjlIjj) CojuiI O-ilill 

■ iuLfiiUI SjljaJI <a.jJ iiijlSi J$aj V Ln 1=0 (2) <UjtjLa 

(_J| *JLc ,_ja^aJI jl .< a , a J^Lia ^yll (_><=»jiJI lia ^yiAtl iJij £_o 

ISLjL vj /l j 5jjJ-ail cLjjiJI axaci J-al 4jCS> JlaVii.lj 2 .< ., ..^l<ll sL^iiil ^yi (jjjja. 

a 

^jjl .^jl^i.1 j)-o U oj^-* 0 ^ °j ^ 11 ^ji iiLl^L. .a^II 

i - 

V jjr> ft i ^Jll jJLusJI Lo a ■ ^ d La ill d ft a" ^jjl La 
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O Li^kj LS^i i r> 6^ I i L Hi I <Li_j Lj \ a11 <dj L^_L_l 1 Lj i_y° i ^) ^ L^i I „) A ^ 

j-±£- J^j-oaj LH Lbj I Mr L jj H_L Ij jj H_o^J I <UiLJ I <Li.HI1 <Lud LaJ I JlLo I 

j j, aja -y jdc. «Lcu_u_i jAcj .oVL^il LjJL ^_loL^JI ^JLua_iVl ^.dc ^ ^ jj . jpL^~ a 

I 4 ' “3 t <JH I V i 11 6dA j-p-ij ,^_L-aLjjJI J^lkill (J1 i 1 4 j£. j j nil j a n-il I ^_L. 

i^J-A j J rS1 1 (_£jJ LcLlLjI I La ^yJaJLJj A \ ' <-ulLI <_o l_3 lJ I 4_ijkil I Lb -Vj ) Jp, 

1( _yJLJI j-jj-aill .^jlfLa^JI ^ oljjaj 4 >a JjV 4jL jjjJjikiJ! Lp-u L j -i a.) I 

, L pJL^i a jp£. jj I ^ L LLL 1 L-L_i i j-L 11 ^Aj La 


cuL L)| •Iaj.uL.uI j_uall*J ^lit^j ^j£. <_JLc jjHLi! dL^L 4 a LJu,H I jJluu) 
Planck dis^L olx^j ^ > ‘i Li 4_flj(^_a_o A n \ i Uf I o I J_^.^j I ^ U * a jJ-l-cj | .‘IW > 
^jLiOj .J^jJali J_al2j_a jldS-a J5 I j_g I JjiaJ I Sj3 J_4 dt^Li Jp j I l.W.i 31 UflitS . 
^311 L a t1 ^_a I Laj . LjhI ^ I Jl£-q <■—a * <L> \ ♦ ^ I ^p_o \ * x ^ , *\ LupL 

. 4 _ujl_aJI ^jC. 1 jlHaVI 4 t 1 s~> 6 J-ic. ^^jlu 


«5 
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iLS ait <ti] (_k>_> iii <j^aj J-6 -ijtill SjiftJ y .ali^L J_jL jAJa 

.Sllj (_>^»LaJI -jlitl - SaU.1 ,‘tjS ^^li; (ali}L J>U) di}L> 4a l...« 

»ia.U ^jll jj-a^ll :JiiL 

• ijili \ . <,>aj Sa^J Sjj’ >4 Il4j .ali^L J 3 U 4»j l ...^ 

• I j-* o* 4 tsy cs^*- 4 Lt^J 


4a 1UI Sa^-jJI jA I ai l aS ^Vlj 4^ajll eliall k_Jli j-i dlj^Li ,jjij i(_£_>a.l CjI aK 1 

Sa-akjll jJi (jJLlILj (jlitl e Lij 1_JL2 jA JL^ta << HI t‘i Jljill .^LajJ] 

■U^b tx^*- 4 ' JjaaJI aaA .jjISLJl 411LJ.I 

<cli}L ^yUj !^ya JSl ^ajl Vj ali}L J>la ,ja Ji"| <iLuJL (_yj*-a <taj ,j£j la] 

‘ u^*j^ a>^ £ >$■* aa^j Jjat. JAJj J,i ^jAjlii jji lijjaLoj 

XX^*- 4 ijL«j jl O^- 4 (j-k- (£ 3 ~'~^} ^ <iV 


u*“b J^alo jxc gi ... 'ii *Jj*j a^ajj ^LuVl <_Jlt oWaiujtf I ^..Ai 

.Jjkoxa gj 1 hi 1 jjlSLoj 

Sjijial] (ji>j*j]| 

t >» ^ >ljJij| jjJc laLuItl _ aJJaJ <£jjill jAla -4 n jjjSJI jjl liiAjJLsI aSl 
8 \ • X \ ,1 (.sjL-u cL- Ai ll ^ j " ajV i> M J£ ^ Sj^jUil LUAjJU ,jl J^ii j'l ^_tU"i ...i 
isLAall (jiLSa ij* <5j5j ^ 6 aaa ^,1 oLJSj ,4alUn J_jJL Saa.j 

<Jjlt aajil tf* 1 J>4d o' 1 <=J-aII uSu«j .jjlio J£ ^ ji 

•CiijlI Jl^to aUjj ,< a l Ua Jj-aj aa^j \ . (^jLtui 

olajLllIj <JUJI ^Jt JaAfl ^j-in«i CiitS ajj-iil ^jl IjlaL Ct-A i / ^ i I a 4 ■ 11 
Vj V <iUal ^jAjjjJI (_jji-lj <-Sj^ jjj] -(jLaA j. ii. _ jaat.) 3i^J ub^“ Lfriij 
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-o <jCj I j I—u uj.^a ‘i I IJI <1 I p L j ^ al I yju I ^_a Lil Jj-i-i S C j LS dll j ^yL. ^i) 
\£la jJI ^ic. j_dG ol jLlJJI 6j_$J Lu 6j > i^ q LaLUl 

. La duajJ 4_ul5Loj <Lcu L>^ ‘ ^L-A 0-° ^ £-jLill 

i-u-u ll_A^ i dLi^G L)^*^) O' 6 a a 11 ~v i < li^^j 1 - a^S 

. 4j LiJJ yJLXJ^A L^°3^ lJL^^ LkU y^yX J I I J I . Lil 6y 1 .« <Ti Cun J ( 6 J^JS-L I y I 


6 j lx. I ^JI ^ 1 t^. > v_^^-i_u _\ Lll^. i y l^_o^i I jj jx*. (^-1^- «= Lij 1.411 LlLi^ju lij-^^ I j | 

^ I J *%. "i i. 11 1 J) i uii J I 6 J Lc I ^ > a )J . y-^i y ' y-a « 1 () \ a I j-iX. ^c_j Liil ! ^_i_i_u_u 

^aj_i V ^lilI 4-Jl*s.uVI Lilli La^_lxj cijLiL^- i’i/LL1^ j.a j_^JI y& ^^^JLL-dJ cjLJ] 
< v In a 11 jL?k,-fl.W I <_ij-Lu jjLi2 rdllj £_o , J^ini-1 I j Lu 4 i^aLaJ I ^L^-ojJL LlLAj-JL. a 

JjV (j . LLilJ I «t I jj l_a I Ll jj_Li ^yyA-Lud^l I jl 5^J ^ *— 0 ^ I j <-oikI I 4_a LLJ1^ 

■ (_£j-0 L>° £JJ^JI ^yL. JjVj 4-OJ 


6 




ig-iLxuVI u Jc OjIj ij-ilai I *. y 1 4 9 US ^Jjuj Lftii 

U* (lU ol a J^L) fJalZ-» ^jj 4 Je <^ -^oJLo (juJ 1%^ jji liij 

I *Lfl l ^ clUj i *«»o^La« CujI j*j ‘“*H ij^jjJI ■ ***I LiJt * ■ «f 

jlj_i-« ji jjJc. t j^jLill lia -^Bekensteins Bound j. ~ -*~<.. l_uj 

l«XA ^a La^ a »_ i> iiluj < Ija iJ^uud CliL ojJjlLI 

0* n <jl jiVI JaJj jjfcLL ijSLoj >Lfl «JJj£ JLaJI <jt£ Ij] 

. (Jj. o1 . t i jft) I»l ta~ i j> jjjSLa jj I <olc. . _jia till jl 4 .~ij 


^ULaJI AjaSJI AjjjlaJI 

^ I* I** • 

• JS 4ajicu jluaal ^IjJI <aJLLJI 4 -laSLII iujbjl 4^ jUt 

jjc. (j _ l _ l a iiLupVI (jjAslill J-a.1 <tjJJ fl .il jjJ tjl JLu . i&jLjJI jlljVl 4jjUl ^JS jjJjVIj 
•Lli jloJIj 1 a Iij j... ojaiil 4jjIjoJI ISLlaLujJI tjl JjAa 4 bAA_L^JI I 4_1JJLoJI 4 jJsj 
tjl . di^L (ju l j a a t_jJc i jt a 1c. I _ tjJL Jail I j « • ~ jlljV I 4 jjU.\j l uikl l 4 1 XI I 
5JjiJLI < £ i< T. II . <UjluLujI ( 4 I 10 I ft Jj—C.) 4 < U a~ A ,-,l t -~J tjji .alt li tjlill 

•Jj^l £±‘- ui l jjji je-jj -J 

(o ta£ tj-a (jj la| iS^“ tjl^ll Jl 4 . -*n ! I 4. >M *. f | .-.1.1. ..^ r- a* I .A. I 

Lj. Va io.lj J£ alia »_>Ilj-S jj^ n a I 1 o il l ,j] 4jjlijJI ftia a~j 

cJLLA tj*-^ l—ula 4 alfc alia ■ .«^a ^laaaau \ • j| Y(^ \ ■ J .*l<Nl» 4 a l ■ ■■ » . » 

JaIaII < lr>-fcl 1 j^OAlj ■ k_ l.*SLo ^_*Ia m.y c. I 1 Afl |jUj|j£j ^ \ * 

.t_uj£ll J ii^n j l l jLIaVI I lift 

SL a -<.uJL1 a X i * i ll *c_ajj$J! ol jLa— ajVI <—ojLiJI Ol^JuVI ^ 

I a JnQ~ o g,u.4.i Ijj Lft f. \jl>l±\ v Q LoLa 4 * .t. | oIjLaJljI 

a <1LUj <AaaiVI J t a" i. n . (J« siTi.n 
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<_iL_u_o Jxjj I A At oljl^ flY^U 4 iiiiilL jjSl ^LlfaQ Jjill .4 aJIa> r. 

. Ifl m ljjfl ixjliaV Lw ,jg> alI (jjSj jii (4 <Uduu i-r 

(j-o (j J) » % Ljj ^ l Jfc >Aj *i iiinj ^-o <1 .\ ju.a 4 A..j,/i tjljui 

ciLc Jli\ iSLUl 4_JLc JL^^oVI 

<4 tti a jI Jjjj-iil 6 J-A (ju Lfad 4 uJ) 1£]I Udl LVI 6 j-A ol t.iflj Ai.» i(j . 4all A. A 

LujLi <. fl l Ul 1 jj-ill -Glast Q| ii^La ^X. L l-c o J I j-Afl II JjLfl <1=>_=JI jm ^1 jjSJ 
.OLujLUI 6J^i ( 4 u til 111 ■-hi 1 <(j 1 i.k ‘I J >o"..<[ I 

^■iWUui 1 J- 1 C.) ^ Ufl 1 0 I ^j| Cuuu^L^ ^j£L 1 \ 1 11 j-o_i]l ^j-l_i Ijl ci±])dl 

** • 4 p * * • 

4— i J rw IJ ( JjJ I JJ aj ^Iaj-Uxu \ • j ^ a I jl " Q*» j I 

liLl^jVUil Jii 

cLj_iji]l oil lAljj Jiwlj Jji Jjj 1 iintI SjLcI JjI ■-■'<• >1 ■ .l~ < sM |j _4 5 * ' a « _ 

ij-A 4 jI Cur . JI ijLA jj-a I . ^jC. JjjjiaJI o La^Le. 1 tinjj )J-& l^~~ 4 i jtVif I 

^ Lifi i*\ V I JjJj-La j l 411 fi l iiii fl\V J)lrh..> illl <_i_La_C jJ^L_ 2 h. 

:^LL5 JaouiUJI ajLcj . f 

^1 1 Lftjlfc QjJ «11 Jj^JLlI CiLolxJUjI ^Jj ^’^UajL^yi lj_A Jj_jlj 

J * ,<«<aJ I oLJjVI u 1 111 I I JUII Cl Li jiij ^ i JxL.u I 4-ft ^ U ^j^aLLLi 

^1 JLail Jabadwii CiL»L-u_=JI lj)fl i.ti 1 ^ I j3j .<Jj.ilI 4 ol UN i-f Ijj** 1 “A 

,( ^5oj1^jV jJjULa J7 Ljlj I ^Jc. cJc^Lzk. 

jjl^j .cl ka> l L^jI CJ ic. i a"k ll oLJajJI CiLlf-WLLf j^_ta jjlmJu 

fjJ eiJ ^i JjJ^. c I Lj ^J| .UaI 4-iIaxJ 1 jjJ j( nf L L-Ajj^-U 


yys 



V oLL^Vlil IjJojj .oLLflVUI ^Jc, igj \^i V jjjaJ.1 

. 4 \ U 1 -^-j <1 1TW 11 Ufl | ^ 1^ 4-1 L&V I J*‘ * A. % t I i i (jjji 4i^i)/) 

< K i . i i.0 jju^ll <JLiLfl oLlxi Li_iM ^ILIj ^ I ■-.!»l 0 Wl t, I jj AI j y "i 

:JLw^ Jl^-o ^JjLu ^Jj ^1 L^uj 

F = Gmi ma/d 2 

(G) a i n %H LjJl£ (m2) j (ml) <<LjjL^JI SjJS (F) <4jLL_JI iljLdJ 

... | ^oj oliUJsI JlLa) 1 fl|m <_fl(, 1,11 U (d) <^jjl ^*ill Cm ^ 

. ,i >(6'J 



- I >-i 11 Sjjl.,. Z' d I nj'fj liujLaJI o^i jljJj ■ j8 . -—11 (j Cujjjl Ijl 

.ijL^jVUI iujUJI Sjjj jli . I;] il l Iv.<>i Ijl 

F = Gm1 m2/d J , if d=0, theng = G ml m2/0 = ® 


>—fl \j M ^/l o i.i.ii i .ijjLJI ^ I i rtjl I (Jl 1 4_ujl_=JI S^S ^ " ■ ■."' I‘. A 

jS_^a <dlj £-4 ■ j <i<*> iaLoll ,jJ| Jj-ajlJI ijS-aj V loljjll jjJ ^ ■ n iloLl»-aj_^£JI 
f-a—aJ I ^JJ Ji/iTj laL^jj jl ajlLI j-a ».~nj oljjll * U-*. T* . I ij ... 11 .. j i ~l I 


I . ■ ■ ■ ■ ■■ It t * ^ ^ < I 1 4ti.i tU I *• I ^ I ■ 1 1 4*1 j (J. I * i 


4 fll . ..1 I 


£iJ* t* 


Sjjill qLo ^UU j <LflUeJI ^Jc. JjJ Lfjl . 4-flj > n ^ jj nil I I j-& 4 11 *W Li I 

SjLc.1 ^ n . i n .-.I >1 ■■■"*! I <U | f ,V Li Ij j a .^*11 jjLa^j J AI -*. * 4 *Ia f.j 4 . Aj ** a 11 
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( jj-J-k 'l l ( LLLu jj 5k jll) j _i . ~ i i t i n I (jjjU jjjjJaill jjjjLjjj.il I ^ ,V aJLuujj ■ j.i julia! I 
ijl^-ajll eLjjjJ l’> »■! i*il l-jj I Si ~k I jlj 4 >■! ■.. -vll .-.I .1 - ■»!! .-.1,1 ^ W l 11 j^ 

{T jj- 0 - 1 (jl —ft nilJj jl—kill 1 WM Ju J)j i n*i~i ajLcJ j-^V ji -k ja l‘««!<• Jj' ■» ~• 

^Jajj I I I * ■v .i (_jjjLkoiUI ^jjjSkJI CjjLjIIj 4 nihil <LSLLallj - * »U«M j I -* aW I 

l^ljjj ch» £,X>=JI IjjjAi jkljjll ^yic jljjj JjVj 4-ajj . jKajll p1jj laji 
lj|j -<—ijflil jjliajll jjSi efjj L« jjJI Jjxj jl c-i^kj <uLudl p1 1 j i al I jU jLajVlj 
.( JJ i mil l ajlcl ^yJI 4^kl*k <Caj jjSji jl < I j-& Jjja 

j-o OjJ-kS <Cj/i-k a ill h <1*1 Lul (J i A ~ ‘i I .4 A 11... 11 a jUal l .-.I • ■ Xl ,j * w Ljyij 

■ 44 I 44 II ^yi .(£ji.Vl jjj aOPk-lj . Ag ■I. t’ ilI ja I ( ] It 1 ijai jVI . (aj j» I<1 jLa.a.1) ^yjja-JI 

Jljj V j£l < J iti ll ^yi ^»ai <JlLa 4i| ^sl^jllj ,4 _i 5L aLuu illllA jj£j jl 

. (j^k^A i.mJLI JI^jV .dlli I 


a% V <Lil iVLIIj jJLja Jl jl. i " r . I ja Ijkl-l ~kH ^yfl 

VI ^l i~ k i Vj . lilLt ( jie. ISjnr IjjjG oLI^VUIj jULaaSU (jl -1 ■*—."j I I»l- n-~ 

jl 4^yO^ V LjpAjI . 1 * 1 * L LaAl. f M m l (jkkJj < LjjLjjJhj ^yj I <>|j ’no ■ A~j 5 jjJ I »U«‘i j| 
4- ~k l I" ^J-uujj (_yjj J.< T | f . (ju-oLaJI jjjlll j-i-. A Lj j I n 1 A I jJU .^‘n « ■-•l‘il • *? 
J ■ »«* {-‘■ullll jjj-ill ,_yj-a. jaVI ^yju&ailj .4-JLuJI jlJX.VI ^yic. Jn~ ifi~il CiLk^oLjJI 

S .4 jx i niU LiA^jj ^1 1 ^yj 5JLuJI ol*i-k Mill (_y-Sj 1 Li*i 1 1 j 1 a *■« -.I 

.(jVI ,_yla. LLa j I|A» LuLjoi L yi*-o Ifl Jaj jj ^ylll <<._iliVill jljjcVl LAll JljjS 

. Sjjjaj <<llu < 4* I n Lkii i^lalla ^yj| 4 .1« all eLijifill ,jl 


*^k 9d ? I 'I J-°Lj*ll (jl^ LjjLjI 1 n-k (iLlOJI Jjjlill) CjjIjjJI ^1 ^ylc 
J7 jIA J-oIj-*JI a j-ft ^yjlx^a jl (JjiS 4aj l 1 n i VI 4* jitnll j-a ^^uol . ^ylc. jjjj ^yolI 

■ jajj <jVI l _yA. ;^iUill ^yi jjj lj i<-i jaij . L^jJI ^ylt Ljjjja 
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'LulgjJl AjjJaill 


Mark Me Cutcheon dL» djL» jUl the Final Theory (60) «uLi£ ^ 

ft 

cLu->l l jlc. JaxS Ctll*i iujUJI SjS Cul 5 Ijl . <LuaV( <ilL» d l*». ..VI 

ijjjUJI 6jja J!Lo) ijjlidl dda jj.Luui.Vl Ljjj L4L1 j!a c I .A al l 

tjl LfjJ>Ud JuiLi <(jkLc. "'-VjI J2VI ^jlc. c»j a~ > «<il ( _ s jJI j-aJiilj ,jjjVI (jjj 
li'n'i jl ,jl «_I Jj <tS jjj Jjjlj ajJLlI ojl^ lijj .jjuijJI JJ>* £-a 

jjil JljJa La^_ljG (jujLu S^SJI ajji cJljLa ‘j . I " 1 1 fl »« 

SjaJa IjjS S<-i^HoiU I 4 j)Lla]l a XA jjli^yn jJb ,jj| j' ■«" (_g\ .‘ip 41 jju gjxi^U 

J7 jjjj Jljjdl I jjs i j\c. (jjj > t - ! *t dLa ULiajj .dJaUoJI ht "fc , <j j US (aj laf j 

^jSJI U.U *11 1 Jjua cjjl aIII J-Lljj <-AjjL=JI Sjifl , jj a-H1 ^xJLjJI 

IAa fj) Q-uoJLlJ >1 * 11*1*1 j^oJI ill >V| I J td’IJJ jfc A < A ~W ^ jj I tjj aull 

aaII 4 -LaA <_2 Lla ^_A < ilklo ^i^Vl <LLa»yij ./sj >U-v gUaAl 
q_A» ^ -y*» ^Jc. £ jj-o.il I I j_A 4 _jjL^j^UI 64 >ll ijlla <ijll 4 _aj ^ Lj . Lfljl 6 JlII 
iijl-j udutAJ 4 j(jajl ^il 5 -»Jj—o ijjtSLajll ^JJ 4 -ELLxJI 6 j-A JLAjI CiI, n J m ail <Jj£] 

. <Lolxl I 5 111 all I 


43 ljL*l\ 4jJ 

ifljJLo LfljJ <4 -JKi7iJ c I tjtflll ^ji CiLMUl ^r ii^l V <S Jj.La.JI lJUjJuJI lift £~o 

gJLjLuill . «rj~ ■•■» SXi A "hi I 4 jjLaJI £ 1 J a I ol 0^3 4 . Aj n jj 

Ltj JJ-a^o jjuuiAj ol« Afl LiH ^ya jjjSJI J i/t 

ft■% SjjjaJLL 4-L-a lim a j \ lllLc I jU®| 

<IxjU I It JJU 0 Jj-fl-l I (JljjSj V Ij-ft Jjj-fl .jjSLoVlj (jLojV I 

. La SjjiU j^La 
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jL»jI Sili <J ^,1 ^jllj 
(0 uL' ^ J *' r> ~ l f ' CS>^) 'r^J J 


JJ-u jLajVI 6«U .Hi J£ Jlu . i 1*1 *j Ijjuj a ■•■!< » 


ol _l jjjij j-»jj JSJ JjLu <jjj ^jJLULj 

. jUjVI £iaia. (jjj lijlia ^ I j^’ ll J. ^'u ll ,jj5L yi jSl ^UajjJI 


C^n i t l (_f-4 O-ajJlj tll&Li ? a l 1.1 nj (jLSjjU jLaJI JjJ-aJI ,‘nSj iift jl ■ ■■■ ^ 
lift Jl iilfrltflllj j a i /i ll 1 _ r ° j ;i» 1 . Ai l .SjjjdL tuj£ * »'•-• u a~li ^jll J-^l «M 

.a inj ailI 6jjllL <LoJI c>lj iuLjJJI oUaLualf a ill'll jljtVl ^il I ^ ^j i xn 
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jell flj Lo_U£. ( J Afll) ^ V ij^ljjl Jjl 1_J j l .7^.J I c 2>° i^ajl 

jtlL ,3-i-*^ ^1 5^511 ill ~t > JSU1I ^^ojiJI liA •<■ a fa cjLaL^iI 

jjic. <^of I e-uL^J I ^ir. . t l^_^.l ^ I < \ > K^i x 11 L^L~*J I cj l5\ \ l'ii ,J^LL LfILLu lj 

e-vic. L_u_o ^l_i 6j^ljJI ^ Q Li <Lq JjV \i jiL Lj_p. CjLs^o v—^ La_j I 

L^L_rJ I o 1*\ i i Vi ^J_^Jj dl^A—<_ol ^ jj I J^_sLjL=JI 6j_& t j T> . ajj . p 1. a < . “ i 1 1 


J_^lj 6^11)1 <_A_31_l-OJ_C1^U O Ij,.\ju i-SLi jjl JJLxll < Li^ I I 

.aij ^ *i) LJ c Lu_ajjJL <Lla-aVI ,"v* 









Dennis Gobor j^La. ■- a^.~< l , \^£V ^U. 

LftjjiuiJ oj (3-D) jIaj^I S j4 ^a ] CjLojLil ^jjAJ j I r r . A jj Ij .I 1 L 0 VI 

^ayo ajiill ^-L-aj ^Jc, jjjll <JiLiu£l -1 C-Luj iiu Loji .^j.A ^ 1 n i.t, 

iJ-^J • 4 « <» l a Jc-L m i o i gxili jLoVl <xi}lj <_u j -A 5 JJJ-O » lj j lj j I f 

, > 

j*-* e>aA Vji >oiij ajJ^o3 t-ijimi |>M l a JI jjli ^j^ai 

Ja.ljl]f jrjjxj klllll J[jVl * i , t ill (j n^a'il l eju2J\ fjj> j^.I jjJ £ Lt-Ju Sijj 
(J-Luta. jjj^oZ £jJ ^yk (jjxlil UL*_i Ljxu L$-ji JkljAj ^Jll La.LJ.1) j^-LkJI 
" kjkaJ Lf x*_o }L eljlIJ Jxo Jiiill jJ^j .jjjjji j-ifJoj JJU - ( ■-1 ■ a ) 

iuitj Sj^J-ua jflaj i^ LmaJ I £jill ^^k jjJ jjJ ^U-ii Jeulmj Jji_oj jjSJ .Ldko 

>\k*Vl ,^11 jUoVl 

< j i -. A jxV ^ III 4 -axaI JiLaj ^jll ,_><jlxu-a. j-jJJ Sjx^LI 4 a,...JI 

J n~i itn . i .n 4xo eja. Sjxkua ^,,1...->.11 ^jill !'■«■■■» Ij^_j ,4_ik SjjxoJI 

IjJ OiH *kko c JS j a ~i 111 j lilljl 4 jl i i-t Vl Sjji/alLi 4xal=JI oLojki.1 ^ ■« ->. ^k 

. l$-L£Li SjjxiaJ I 

4jjAJI Oaj CiL n i 1 1 * ^fcl i I , lj flj J jjjjktl Q^jJI I »j ■ o jl^j 

•'r *. 1 111 .* ‘cS>= k - 1 ^l ijc. Lalxxl a jxju cutS <( jjlUxi 

^ I CillLS CiLxuoxll ok ^ ^jja Jxtl " ■.. *» Jj£ 

.<°> tf ‘“I Cjljljxol JailL 

<u xAUI JjC oLajkJ.1 ^ic. c5 jlao jili _>A I I1 a jjl jalclj 

OI oxA^xal j^jAj jjij • 4xjlilI olilxJI ij a~i i. u o I ijoij, , nl,lj j .AL-^I I 

•OuJ^* p Af tr* 0 .'.‘ 1 L ^^k Ii* 
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k J^aLJIj Lr kiijkll Louis de Broglie- y n^\ 

_a 1 '< ■ A j " a | LA ij k 2 ^ • ^ 1 ^ 1 < Q k-^,4^^2k ^ 11 M k ^ i u ^ (Jkl " (J-^k ^k 

ij_il I ,^J I (Jk. j_i 4 _i_^j_l I <G I jjJ p Ik I ^ i < n jj I 4 L_2k^i I - i m 1 3 i IJ J «^ Q 

, ^1 LtlJ Ij o^k-Lfilll <jLijk dltij . I4I0 

ku ^ <JLx. 1 ^ *n j JjL^t ^1 SjjkLI 6jj_^ jl Jjk jjl pj-cJJ jjk<u 

. < Ll3 -1 I <1 U» J I 4_JLj_u^-Q 


Fourier Transform jjj^a Jjjaj 





jnfi a ?<1 I p j k Lojk .oLLj_JI (J 1 j ^^k <GjJ_ 5 j p jkJ 1 ^kk Ljj-cJ 

Ij . Lij~k <kL ^ jJ I j ^ k- u O Lojki I k° 

^_Q Ju Lojk 4 Al I ^ 1 » J Till cdJ AJ dljLkkl k s (_£j-o k° L>^ * k f *- ^ 

6jj-i-pk I ^k ^ k I j a“ . ..-'i ^ lj_i_al^ ^jj) t^a > <J1 oLuJ-e ^ I jkkwjL Cj Lajkl I 

fi » c M 

<-/*.* 1 ^-A_s , JJ ■ ■ < ^V Cl Q ^_k Ijl_g ,1c. I <Ij_& u-° j-^>i ■ u I * ^ I J- ^ I I *i j K lI 
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iS* o ^1 "v ^Ja*J I (jii n l , o oLqj In II 

c&rkj jf ^^I aLui I i.. r » <£$JaJ jl-fA- liul (jLS Ijl .Ja_zJI 

U- 6 J J ^ IJ 1 ^ .A <d}j £jj£a I jjj . - I \.x. J 1 JiaI I f^yti (J).J flj Pj4k <Jil 

<jf J Ui • o ^ Lx-jJ oU^kil 

6-° Jj lal (jS-<Li ^1 CjLojJjlLI jljJLL |j^ 

O j** * ” l l j l ^ J ^ 

^l^. ! ». o 4 (3^ J5i ^-^l^ll oLojMI oil it j,u, .ca.LJll a | j\<v a <_iiLo 

«-ijS jl Ujtj .oLjkLI JiLd jjS 5_ai Jl^j >U <JIj ^ .di>L oIjl=^j iiLill 

H 0 

Y • iiL uu llLi-o I Ij^a. Ji I~n ^ 4. 1-^ ^jJc. i_ijJLij ■ »$I id ■*•■ w . 

C^l -y^“i3 f., U-» i /- i j c^iAll jjl Jjij i_ii>ui ^ Ijia 

JtiAj . OSj . ' JL jkj U i s-ij j LlijiC Cl L4 1 . If jj-o e^-oll ^bui ^ *>?■ '* 'J J liilix 

<>ajl lid ,jJc. .^11 Idj^uij La S-SJ.jJajj lii_a ^j ola^kil JSlj Jajll Afa. ,jli 
.J j 1 41 a il l (ja Jj^aj j_aV I ^i . -v . i'tl . Ijj-B Y • Sal .,. « ^Jc, J, -v ^ ja -> "'. 

llj "^J •|J " n ' "“W £ <>=■ 4-J4 4I -> i CiLajInJ.1 Ja.-%.j (j.m .fill ^L*_ii ,jLS . 1 ...I m | 

^ 1 ,( j ia m j (£_>-}-aJI ^ jii ^ II lid {ja CiLajlaJtl 4-ajjk. iil . t_n .1 1 J_uaJL ^ iU.^ 1 
S Jl5J ^JI ^1 CiLajixLI aid Jj^aj jkllaJI ^ la a.«j.AM <a.ja 

1 - ^'> jiLaidiU JjiU <—I i.ul ^jjiU La^dj . LliLial ^ 

:LilJeff Prideaux 

Ji5 ,£kj 4 J J' 4*i (J^Li ^ya J Aa j j jJ ^Uaj ^J| ^-ul^JLI ^.il all I 4 < I«i- 

dj^*4 ^yjJI <<ilL CiiLaKj ^ya ( c y X4i ^»l l Ji>=^ 

JiJ>* <Jd5-^ uJ^i ‘ sI‘41~I L I Jljoll 4.1.■ it i lbj . LflLd j 4 n*i gJLiu jl (L. ALJ CiLajiai.1 

jj jSJI 3^ ,j±i Jjja-JI) Sj^qJI U -U44 < \» ll JjjaJij 

X(F) = .J~x{i)e 
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(■**^1 cluai u* cr*^“ 3*-^* u±i Jij>® Jj>=A] 

•*ji>‘- a lf j*JI JijJ* tjjii i l _n^ Lj .^liU jjjjJIj 



J (jl-ujlll b j d .<jKll Ua y <x 

oLjkll jjj2 <a _mU jjlH LHU j^b-uA ^Luii ^Lt LiLij ^Ai Laic. 

: a .x “^» ll jjjji Jj^aA (£>jA llfij 6 j^a l^JjaAj 

O^l yAJojlUj 

(j,li. £~a>») jjja. jr j>»i (^li. jj^) '- r *^ J> 



ov. 


(j±*Jt 4i a Jr gjgjui ijlc- J^aLuJI <= IlS /^a. jl jf 1 / < <« ..Lt l ^/C. r. 
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aL | U> i i Al L <J1 Jj . 4 mi ikOLa^^o p j^.i-At I jj I 4 U-^M ^ 

^Jc i-^A^I-fiil & Jj-fllI i aj .6 JjJJLI ~k i La-ii 41 1 ^jJI < juu fl> 

? * 

£ I ft i,'g jJjwO U Loj JIjuVI jj-X. Lj p LuAfl OLa^ift-a cj 1 X ilm I > U~i mlj OLa_jiftJL I 


* . i.*v t" | L^Jjt-fl ■ if jjliijl / ej ■ >sll 




l. A ^- a > j LLflj lillj ^.*A1 flV <- l - a .fl ^J] j j^ljLaVl ^Jc. ^-Lt Jj ft i /ft 11 

<£,j-fcjjj ^1 .Jil oft^ll <jl£I < jjiu11 a S^jLL I"i a \ “v~ .«. I Ijjj i j * X 

Jl JjxJI ft t»i t j-° JLLjj^U OjLiII jj-o <L-Lft a l^j=k. I p LAO! I jXj^UI J^-a (jlSkl p jp All 

• LJ £jLi]l pj) i/ftll ^ 1 ft i Ti 4-a.ftJ Sj ^r ft ml I <^Luj-a lilLkA Q*«i il <dUj £-a . 4 a ol ! 
4-fc-^LAJI oLo^kil Jj-tXk-aJl j n ' “‘JJ IjJLiJ Jil OluiI jLl^.1 p j-xJJ jj 

4 ^ ft » Aj-o tllllft |jL9^! ^ SLghJ> ip jd>Ail jP La,i,Ti ^ f ^_fl . ^\ jJoj ■% U lj 6 J i ft ill -LLftalL 
jLLu < j ft i A j_0^UI 4—a.fjj iJljJj .^jAjl-JI <—4-Aju < ^ ft Ufl in i m 

4-mLtxJI Jt l i hj j I ^ l.ft jlZi CiLajLli I ^ -s^V> | ^_ft < mjf, Ijjfcl i iUj . JJjUll 

J ftf. I 4_*JuLij < mi£ ^gj) 1 AJ jl_$_=J ^jS .uLaj Ift 1.1 mil 

^Ull <4_ul^a oLajIft a ^J| JJ^jJ I oLajlx_a Jaj ^ ~\\ ^mSftll ^_ij^j_fl 

.^ y LiI a jji* ^j-ft oLajlft_ll 4.1ft.iA^-aV ^.l^a^lj^JI ■ I^JJ^LiLa ^lLouu 

* « j u LuA^ft G. t Hooft Cxfl^ jLIVI ^g^fcfclJl ^LjojftJI j i 

Ij XUw Lul ^ Jaj ^jq ^ftlj^jJ^JI I Jail ^wujL Ljj^ftJLl jjA^ill I J-Aj . alj^JL 

oLajkil n 7 > ji J-A la-ii.1 ^ya JjVl jjj-Lill iJjVl JJ_>-i-lll 

< L) j ^laJ “ ^ 1^ -v^l^ A (_AjI nr L LflLiaj j^aj p LaaII jj-o <Llulo 4 q t-»>/> 5 I^Lxl I 

£-*-<=»J-° ‘^ALlAjJ I < ftU\U Llul^ Ij| i^Lj_a . < ftln.il I cilia JjJ-2*. ^jJ-C. I \ AJ ^1 1 j| a i 

uj JLj- 4 ^ 1^j-U (jL* o^l j-a.1 ^ JjL-u-ill 

^5 

tA ^j*- 4 uJ^* J^^>- (j-® (jioj ^ ii. 
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^Jt SjjJiill (jl JjJLi Iiiil 

|j-lc. ^ .< ^>t ) ,1^ (gj "rv » (jl <- iaj J[jl i ii ill ^ i <*ijj 4-1^1... Aall <1 aU~.M ij w 

. 4 '< \) ■ ialmj (J^J * '->■ Ij 


S ; f 

^ J^ 1 * 11 *J (J 11 ^ 1 * * ^ ft a ^jf I CfU^ixil jl Cw-aj-idl i^iu Lul 

l$J&Laj_iiu JSj 4jjajll ,‘i VJ tIalJI J^aj i,ojj lgJa_alj .Sjj&II 

(jAs • LJ L^jjaoiij Aalj UjL*j 1 JiL (j£J ^_>a.) Sj-o aUlSLa 5(^ij 

CjL tt j1 1 U (jl Jj*> I . I J (^ui^xll Ja^aj JjSLaUj (jl 1 Vi ^.^1 al I ~\j .‘.II 

J^l ^1 v LbjII Lulu (jjAJU Vj . S J_j_al I (ji (jjil I n IJ -> 4 j a ■ L <J|_a. ^ a ." 

(jl {ja < -'ll (jljJ_aJI (jJt J^Uall (^Jj jlaillj ((jlj_j_aV I ^yll 4_aLa (^jLALI 
O- 4 ( 4_i£.j J uaj_o eillj Lid jl .JllA j7jlaJI CiLojiaJ.1 

.JaaII 4 ttjh ^] JjLaa liAj .oLa^la- a ll 4 i& lUM <ULaJI ( jie. fl j *~'J « ■»*■ (jl , _)■ X aV I 
Jjla.1 La Jljj <£-lL ( jtjli JSLi (ji CiLajixll ^yLu <(jjl_>a^l^JI jell 4j jU'.l LLd-ij 
<<_Ulill jjiaJI ^ j^Jui . LJul Sjjill (juiLa 

•tloLi jijJlj <5_uKU jLuVl JS jLXal ^ULi <dli £_e <jr jj_ajJI I jus ^ "I I 


• ‘~* Lj^W I ImIC^LLUJ 4 I ■ il J 1 S 


JjU-d I j Lj ■ > % I ^ If 6 Ij ^1 1 1 1 a wi I i^xl I OLejl* 11 (j-a ^ a^ ■ [ * i‘lfc a*i j^j 
. il iad Ij (J-aLlll L$ ajJ alj CjLjJalJI ^ LacLuu (jl I ‘'ll ■ -^ ^.L.~. ■ ,.jj a .‘.Kl I 

^l. l ,. -k , ‘i m l ^_i l r-i~ I hi < JS» II 4_a_Joj 0 s - 4-a-uulj 4_jjlaj luu ml I j| 4 . ■ ■ aO-Sjll (_J-S 
4jj-IaJI |Jj a tj \j \ -v 11 jJLjJI clj_j l_s ■ al ,~. ~ J Ul*.~. *\ a .lo «M .-, I UI ■ \ 1 1 
. LsjLxjI (ja> JSl .La.Ij Ja il a 11 Aflll LbJ^aj (jSuvi oLajJLJJ (JS[ (j| <LlsI_^ a^Jj^JI 

(jl (<l « fi - 1 1 I 4 aM all jLj^I) oLjhj (JjLaj (^lll (M) 4jjU ‘.II jJjj_a ■ a.7. ~ <1 jjj 

La] I JLuVl (^cij (jl^ajll iajj (jl V a im LaV I oLdjiull CiLLal 
jlaaV a ahA. » j|_ul_i a . Ajla.. oL L-aS ^Jl ji • ■■!! * ^ ■ l«- ^j'«~» I jUL (^JIjjjjj . La 
SaLaafllI Jj.' a (ja I’mi til jjj-ajj .Le.ajj a it-il 1 hi V I jll ?■-■! .Aal‘i~M (J-.I ^,. 1 ■.j 


.(j iftlLa 1 1 ml (jl^ll^ (jLajll (jl (j i*i » mi V a^oLafl a %%. ..‘ill a U\11 (j^ * I* * (jaj 
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^ lr- £ 'i j ' a K <_i pi % r.j ~JI I jjb . o» ■ Al i < kill I e. j-4 jjc. 

: \A DAMTP c^ij^VI 


JL^I 

: Jjii 

Lf J jaIIijSjlIL V j-fl 

Jj+tdl J}Lk (£y*» 

I^jLJ/ isL&JI) <jju~-a-*J / 


■ ->»> iOl jj LaJ. I (j-* 4-Lu*L-a * |\ ih >11 1 uflj * II Ij fll I - u “t ^ 

&IA ji^! ^j-rxj fJolj.j-i.Aj <^ 5 j ..ill all <tjllinl i j.. a iau ^I <gL j it iVl ^j-o lj 

Oeo-^^lUljLS <>JI i^ll jL^o - j-aj l _j-S aJ { m i CiljjLaJ .1 

jjjSj ^jjJI (s _L^aJ JiLtJI <jju (£J-LU u j ^ <-4f^ (_ji 

<-J£ J^LtaJI JLaj <u *»lljl .jLj 4 v,i$£ll ^Jfc < *-^JL^‘ a "° 

^J^LLj jjl.u <4 Qjflrx 1 jQj| < au jjl 4 i i ml Lj JiVwi II ^ya - 

J-5 ?v A^fJI g 1 jaoJ I ,jAij J_5 <JJj £-oj .JeuLsJI ^-ic « ?< 1 1 J^Unil 


^Jl 5 J 33 JI LaJaCj ai l ^-Sljll ^o a .^ X i I I ^ 

a ^ a j 1 1 *if Li <jjajuJ 1 . 4. a 1 i-^J L I Jjj^.1, "xjj <i q M 

^1 uuVl JLlAII j-aj k j~^ n VI V Jl 6jjh cuLSl 4 jin ML <^lU L 

^j-o Ijuaa 4 ilax 1 1 j JljjVI jx£_aJlj SjLLmjVI ^J| 

Jj I e ilaoJ I <jA* il Lai . l ift ^ a 11.1 jxJ LJ Ij c L^ui <J Ij-JI 


£*\J\ jjj ^Jj Jj).H i.r>l lj <_i^_xi I 4 /N *C IJ /> ^ulill jjAJU ^jU*i.A4lJ JA <^J1» n it ll I 

^j^Loj <j| SjShi ^I Jjmftlll <UjjAj jjilL j^ula Laj 

J^Lla < LoLoj ( J-lIaI 
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5 ? ^ 

V ^JJ 6j^IjJI ,j! <Lu»va x 11 L^jJ^ uii <a 11 ^jc. 6jj_i£. cjL-uIjJ 
Jjl iij_iJi_J I 5 jj^JI J i A > i j .<ial£_i £tJJ ^Jr. I ijj t^jXJLA j-uaj-o 

^-ic ^ J_5_i_Jj £_uojj oLLHI 1 0-° ^llLo jJ-i 4-a-» £-0 ■ *L-i 1 Slj] ( rt_L I 

. ^ ^ *\ 0 " ^-i Li < \ ^ *\ \ - ^ja .1 >0 L^ * \ *\ ^ \ - N ^ *\ t ~ J_u ) i i 1 ■ .. -vl I <1 \ I r. r 

Jeff Paradeoux jjljL j^JI tjlill Juiu l5 J^ 

^ >*S A t V ^J.14 A1 1 I P L^^jJ I <JuJJ “|JJ Ij A * "l A J^J-U ^ J -t/v nil 

jI ) 4_i_i 1 i ii ~\11 4 —lLq_*J I I \ t >j) 3 Lj j ^J-^. O I) 4 i_a j j ^' ^■' r ‘- c - 

. «LiLJ_iIaJ I ^j3 L^_s_I 4 ^ i-il I <__>Lxo_u^ ^ Q J jj r <J_±iLcu ^ 6 lf^L^JL I 

si -> t 

4_i I J_iJ 1 ^j-a Q.l h Ij_^a. < j 1-A.xJ Lq^IjlI 1 l ^ 11 ui L^ 

i^jj-i.iil.1 ^J-o LSLi I aI I ^ I pattee ^_>L a >j .cilj j_3u oLojI^-.a .d'j 

4-t-aL^. <JLa. ^j,~y- a -A£ 4-ul » u->. 4 a 1 a f _a 4 >jjj -All I oVjLauaj 4 n I w S. I 



^ Q p ^ 

1 d ii»Li CjI^JI ^ i U*i i ul I CiLajklj I JIjaU ^jLi ,5 * \ » kli ^ 

.( ^ <Wj Cllj 4 jL^_j 4-1 I ‘ > 4 ^^ Q 6 I jJ Lo ^ If jjjj Jj& <Lu<aL^JI 

^e_l I «- i , ,.~i ^ya <‘n «..a 4-^.1. »nt ( jj 1 ,ft-~i jV I j i rt.'jll j I ■ .jl -v ~M ' 

JJjJLS C.IjSljll ^ ~ i <j| i_ijLnjJI »- j ~ «*■ LoJi . <Lu=JI cJ j <»u 11 

Berna- ^iuSijj LaIj^.1 I <_ij.-v.~JI <j| _^jJL jjiaJlj . (jIjSj - 

^ jllouVl <Karl Pribram ^kl^xi^j Jjl£ 4-jutL&j <l»j_=kll ^ I n La j tein. 

.6j}Lojj Jj^AjLLou 4jloL> 

P IJ I ^.XO twjlJoj 4 fl U/> pljj-AJJ ^jUJ^Lo jl^iV \ {_yA Ijjx. It J* *\ 

4-0-* . Af I Cul£j .p I 4 jjlaLuiII J 1 jLo 4 Ut ml ^ 3 .1 j a 

6 J-^J <LjI fl.M I II ljJ_ot£j Lo^Lfll j LUtLl^J jfii l] 1^ .JaaLq J£ JoH c Li. An JaLSVi 4 jjj_jo 
(J l<LuV 4 LuLui ud <Jq[ 111! 6 J-A oLSjJi iiU 4—o^L-flI Cm.CjLH..i.ua11 


Ua* Lujd jjl ^UaL«ii 1jU*vl | fliU vZj^I i ^ i <j*iiI ^li 1 -ft >*gj 

L^liJI <ju j-LuLi-p cjLu| j_a 4_JI ^LLsJi Laj *-iL~~l I <jJL]l <^^xlL 

jLalj} Lj| O-ij^l dlijl * 4-i~\|JI^ -r.y 4 j1 ■^‘i A u I n i CajL 4-LfiljJI 4 jlcL«JI 6 jLu&j I 

* 

JaJ& uLa dJL^auj jlfrrJ toiAiAi ~4 _i_u L v _J Lia— AmSCl Shdfdfdtt CiU IjLai 

Uj ajj iLflUl ^ La jJ I tij. aT* fl L»>UJ (J t -y i mjj (laij .4 _L-LL_q oljJjJJ JiujuuVj Lj JcV 

ililjt ^ ^ ^JLaJLI Lfj ^-lll oljJ^ll I^^la) ^ctUu L^Juo Ij.i 

*A j 1 .llfl" 


4jlui 4 >i a c. <4_i_c.LojJI iSj mIa!I 4jjI Lo 

JjULo 4j,w 41—a\ j| u i^ 6 Li 4 jLLoj J.oju ( t 4^ jLuVI 6 JJJlLq 

I jYimj ^jl (J J * ~*JJ -4 jujlo 4jui 4a i 1*> ^ ^o "Jlf 4 il. X »H ■-. I. AL q\V I JuuC 

■L*L> jAiAu j 4 wf i J 5 Ll jl <iiL-ull Sja^JI 

i^i.1 ^J_a. < ^_i v 1 1 «< -> .i,<iLumVI JAjJI l j { -vjj) 4-iLAjlII CjLoqI ifl'i^U ^jLu 

jki (^jJI «, 4J (j II c I i<-> jI i riLfl <_v « illlll t |j"l il»«* ^ 1 ~i v~> jjjJI J ■ —-llj 

.( oV ) Sjajll Sjj^all 6jx 
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JfLi, (jji; JSLi oLAjJI 3. 1 --- ...^ l |j| 

•(^) W <*a^ J-oVl Jilill oi o^; US . LAjI 

jaj-fi-o \\\. ^Lc. (ji fl^jj Jjl£ 4jJj LaJ^i 

0j-“ t^5 ^ S^lill J±L-* jj..,*'! ^ all 

J^-Af -V^-° a-“^ , r J*+?- ^-*- tu Ij^iS Jjij CiLajldl JijLiilj 

5jLLu jdl j^Ltl cl Li£ Jii ^ jl jjijjj oU^Jxil jl £ r.- ... I 

■f bwk* 

s* # 

L>^ CiljJjjJI Ja 4 I III I II -> I'l jSu lijJ 4 ...I — Jjl . el .t.’^ l A~J 

LSjJ jL^yi SJ^a.1 jjl .JliM J-iiMJ (jic. .eLixll <. fl - t i Ts lj .JjS ^ L*Sjlo jjlS La-o 

(t 

0>^J L* Li-ij-a. . V n , 1 » j ja-ti J L Lloil I I I -> j ,j|j <2-jjji/->.ll oljjjlU 2. ..I . 

_>^Si tff-ii < ■< >! ■•■ -» HoLui_a.l ^ W-iJI ,j] JLs^j - jsjIj^I oIjj jj jjVI 

jliajll ^ -tala <21 gjLijJI 4 jji Jlo £jJLajj .oljjj-Ul 

.( ^ijJokj C>l^jAa ^i| Lg ojM . ti j CiljJ^JI ala ^jjaj 

(jLIjiJI Jjljj) ySLLslI _**-&! holonomic £il iijJc J wi.- l . 

Stanislav Grot >JbL... ' >l ~m i J_j3j . Luic jjmill yL. 2.. ..o'.l l j aIjUII ^ 

:jl_>iVl ye. Lf ui^l -Je. jjj±. 

{Jir. JSj JaLi fjtul (_ /i-*i 1 1 <Lj iio ,<JLLU Sjja^j yi /ej_a. / Jai JSjJI Ijl 

U& J l ^ n j <JjL£ iSjj J£j LuLjI Jj <1J IS j] Jj^ya yLl 

iaLllI 4 jaS lyll(jj-^ Ja dL o-i/j-o elj^l£jtn~ f.uj <Li/ d a . a ^ i . 4 ... ol 

S‘ A hja. LjjC lj*‘l gjjjaj j] J Ijftl jjc. Jljjj ,_,jLiJ Lf L JjjuojJIj 

>) ■ ?\j*j*m* 

.JUI OjjJJ Ij joaii L^kiJI ^1 JjL-j Cjj 
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Sj£lj 1 jl 4jj-i.^i ill SjSljll jI <_jjLaJill » J^l I jj ~ 1*1 jl ^ iln*> 111*1 jYlj 

jJI j-» e j^- cJl f Ijjj £- 1 ^ uj-*-« tr* oiJ^ cf^j £^ 1 =^ ^ <£>=J 

4‘»j-x * Sjialj ^Jc <L) jY I <x\ JljliLa Jjjj I (_£ji*YI c lja.Yl p.£ij 1 —ajjuu < Luj^lI 

ja jj jaljjjjf Jjl^ S^-LI 1 jit a Sj£lj)l jjjAj ^jj v L£ .(Y <Joi^aLj 

ju-a J-a. ^Jl aliltY I Ciftlt t -"■ ^ .^cJJ Lul ^ *"j aj jiJli 4 1 jliall oLojJjlLIj jajll 
jiljjjjj) j_yi L-fl (_^l L*_o jaljjJL d ■ ‘■«jNj 4 ■ a .UN '4-t5.ll ja JSt JjJaj ijjliaV 

■ 4jajljLo CjLIaX. ^ LjJ J » i t . 'n ^11 jl ^^ic. (j-ajjjbfl I ^J .1 LjJaj jSjjj .(\^\ 

4jjL uia aja-a 4 _ojj . ^jiiljall Jal5Li 4 ifti^ .-■‘vl x^M [^_i ^ill «t iflj^jl ajjbj 

jl) jj-4— -JqJI (jU-tjll ( ■-•! '1 lj) ^_LL 4-jj_~JJ j..-vll ol_oj.lt.l. 4 _-x . Alj 

(jcu L - nAl Ij jta>lLI jj j ->-~t.l 6 j.t t . L 1 a ^^jjl jJU L^LL JaLLa ^ Ij^J-jlj^JI 

t 4 Jj^illi jl jSJlUI SjLcI J*i jl jj.1 <-ijiii fXjjJ .4 jJj-51I 

^L*-*i Ji-a) J-tjalJI J*t LJ jtijjj .Jjjji Jjjaj Jaa La e^yjJi ,juj5Lui ia.1 

■ 4lixa 4a.jJ ,_ylj JjLm Jj-J* Sj-p- J j . t~u . M~i ji ((^jmCijII ^IjaxjJjfll (^Jc. jj-u jjJ 

jl (JtLaS 4ajjll ii-Lj) ^tll <Ljiaj ( jx-.~at~tj .ajSI j J5 Ll7ii La jJS IJJSj 

j’) (^L^xA?* 4 jLLij (jll (jit SjLj-t-all ^1 JiVJI 

^yi ia-Uu-a ^ylc (^yilj^jJj^il) a 5jln ll jlkjjf lifi oLajltll 

._. j£ ljUI | _yt 4. j^ii~ t O^Lmoj^ ^iLUi't t.il J^Lsa ja (LiLUl ja 4 tit n 4cj xj ^_LI 

Lt^La. ^yi L^jajAxj 4 _i « ■ A j-a ijjao jjSLu La jlcj^u 1 <U5'il 1 6 j-A Jac .4 u .t.il I 

4^-^>a ^Ll ja ^JS-I 3f^° o*- 0 ***" U* ol ta-v~l )j olloLjj^U j^oJJ .jJU 

Jj>a-J] ^jill gjLiJI jj4 (SjSIoJIj) (^ytljll vJljjVI j^Sjj . L^-.,u. a'i LjiLaJI ai* ^il 

jjit ji Ja ~i 1 1 I jaj . ajj-uall jUaj Lc.j_a.j 0 iJU 1 1 jliaill ja 

a 

Jj-aj ajjj^et ^Ijjjjj ji-tj jA 4-|-aj-ijlJ-JI ijjklll Qjlaj e lj-a.Vl jlSl 

.( aj^aaall (jAflall IjjajljflI ja) Jajaalll 4 7 .JV 1 itjj -J Jailaua 
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jl *j -t^l I SjLtV J < | 7 , IAiI jjj . Sj-i -k^ <jjjjLaj La (J'j •v*»M <* 'I » Jjl 

dijjyi i_mS jj Sjicj 

CT?-Ji .< i .... fl'i < ■I ..i . i ,^.e . i-JjUj (_j.Lt jJ.1 iijki JjsIaI) 

. (i_ijlajll 6SA Jaj LiiS 6jj£jJJ £-aJjll ^Jl 

Entropy -tfjbaJI j>-alll) UyjSJV! 

(^l (jii Lttj l j jljjj (jjjj-jjVI (jl 5 jjIj_^JI U\i aliijJI ^Lill (j^LJJI j-^.‘ti 
<U^ku 1 Ijf <Li i ^]sL^ilu A ^ ' A > |^jLJI .T<11 *^iaj| J AIj^j * « A ajU i * 

4jl o t aKi jl jjljjVI aLa-il (jjs " j iM l_jj UUJI ^_i ‘]jZ uj - * L^_idU i'll 

U Jlit i^l jVxa ia jkiX jLio^II lj.i».l I jjj ^ ^a *VI (J^J~ VI alajl »... 

i_jJULjj (I njlii'i ) Liljjj ijlti-aj (jj £ll Jjj S»all 1 <H ^LiJI < jj jLStl 

AJai aUfcjl (jj 4j|j 5jljjJI la ^jljaJI i I (jjii 

•iUL> n ~“ ,n L am ,_jjjVl aJ^>- ^ >_u£jj ,_jiJj 


^ lj*> *-Q iajlala 
<JjjJCo Cojln t.i 



^Loi 

^ . .I i...aI 

AjUlj <ilkJI 




y.?7 



# * * # # 
jJ^ln 11 «G!j ^_iLa_!La LiuL^LB 1 4u» -t 4-fl U>jj )jj <j| L^-S ^cjjIj j^ojj 

J^UO Lg-j| ^JJ J\ ini da^yil <jl jJ-jj t^tkuJl ^Jcj * ^Jj jxlIaajL 

J A Al At V I jTCJjlli < >*\ I J_Q_iJ .<CLoc}Lo jfcJjtj 4 ij I j -vl I K t ^ I"« » * I f ^jljJ I ^UJI 

jjl Liixfi ^jj5j 4j| jJj i ^fl V I o a^>V 1 ^JJ ^ JAil I jl£jl ^Jc. o< uaJ ^Vl 

? * # s' , , 

IjLlulIj .^LbVI ^Jl 1*1 A J Q1 1 A f*\ Vj fl ii^j I 1 1 fl t~ ^ 1^1 . iXji ^ lr. i’Ija. 11 

4jjjJI C.uaJi Cil n_i i a .al l J) I-* ^jjSJI 1 q laj ' ° ° . ■> iU» 11 J 1 Q*| V I < \ J U *1 ^Jj 

. Ijjj j-i^alic. -V .. J I ,j-a dJllJlj jj>Li-sJI -(jjijll 4-A.tA.a. oljill 

Cil—Jjj-a. ^J! { £ m i aj jjjJs- 4 jj-a Jj j-oj j^lll 4 U .... .11 I .', ~i I l—Jaxi 1 «*i aj 

.5 j at I I LfiiLkj jjJjj c b^jjj <j^,iAc. oL^j-a j 


j’ • < ■ J 1 " f i> *>?• jjt I J U11 ftjj) j > '.<11 J,Li £jlj l j-i i,jSJ 

l$J 1 I 1 m i ( jic.j ^ I ■<. ~ ~ e^ja. ^Jc 4 i * u njl I < ajU’.I | " -^~ 

^uuuu ^j-aJi ( jir. LjJaSlj <Lajfc*iU J's .r.~~j . .U". "II ^ jc 4 -v~i i ■ 1 ^j*a 

Jj-a .j 1^-kl‘i lii I !jji I ^ IjjJI ( 'fjc LLa^^-a Laa»V I Ij-aJI jj .^-alI 4_i_S 

jjLajujj SjljaJl (J^UaJ Ij J^LL^V I ^ V JjhjJLi L^laSlj 4 j In t II J^La. 4jLj <^t.iiVv7>ll 

jLluV! ^JaLbUi V <Lr lll]L$ 4 J^ <11 ^j_a 1 7n ^jll oj-sJI 

l^lljuTaV 1 Jj a nj uU'V LfloSTu 4 aj U. 11 I ^J| j_U»_ii I lojic .(J^jlxlII I I 


i£j£x3kZ ^>1 AaIoIxuj ilj^A-6 4^ajJrk\/> ^I <j| jLlAIALi <1iLJI LilSLlLI ^oju 

J^lXJI 4 1 II I J tj ] 1 laalI 4_iUaJI Jj ^Lal Iaj ~\ fl f ia^jlj 4 aj U\/v 

^lill ^ l A . A » I^I aS Tu 6 4-0J ) In *> 1 .1 J IjjLa tiilljS JUJIj .^^JLi]l 

{ j& ^J| 4jjjLaJ I <-o j|U\U j * *1.1 Jjj JLoJLswl <UZ jjSl <<jjlj-ail K \ t %[\ijll 

. t.ujj jil tfrVni uL^ ^Jc, jj-i-ojJ! 
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ft (JrfUVuiJl 

Jicj ■ i jm. 4 ‘ ni l jAlj jxuaj ^ J j'TdJL u »a .7.1 1 j] : 

^ (2 0 

Sjj Sljj Lxa frfji <a.jjl uif^* ' 0 Sjl^a. £a.jj 

ijc /. • i V j tn jJ- Jjlj (j H Sljj <Ul£ JSj ,JJj . <L»jLij 4 _Jxx. »iftj a . - lj '- j .1. a 
<^ i -liHJ JjH <3LU (ji it£II Jjlkii j| .<jujVI oU^jjJI iK 

Ji.lj (5jl>aJI j>4-a-all c. aj .. A lj ojj-lJ ^SM iiLLJI ^ 6Xftj -U .-I I t— .^11 
ej^al I U iTA I n jj • Jjl^lll I wluii. ^j-Lc. <_uljjJI <L>laJ>JI >. t—~ < dUil . /,,<! ! 

LoAj <u i»jVl <-&S^ ^ e^jjl LaJhjjjj Jjl_>_aj| JJjSj i ~1 1 

^llJI ^Lill fjji I «j n% j-ajj <s lc. 4j ijfVill pi jlrttll JSJ ^-1 ...V i 

■ ui^ll JiLi. jalUj < j .. .nM i l l <_cj^=JU <SLUI (l iUj pj, a ....T.M iSLU 
*ia u^» ■ ^. ll " - « -l | *L£l 4-uUJI ^l^liJI 0 ^i ^Jc dJj ^Jc. c Uj 

15 <j* wi l jk.<a Vlj (j-JjjajVI SjLj uL. i% 41.■—II 
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(Jljj 6jlj^.116jjLL o^lx.liG <LuLldl OjI^joaSJI o^Lc-Lfllll jVffll jj l Kj 

pLU 4_iLl£ ^ tlnl *ulj .<JLL J^LUjL hj ^ n (JL^^ J^LftlJI < aa n Jjl 

:«J]j JtLoS 


1 H2+ 02 -> 1 H20 + 68.3 jL& 

>*n\ A t IJlA jaLL j^LLul 4-jjC ^ % n 4 -jV ^jI—j-II fllI £-o IjJb Jji . u j 

:<5LkU 4-i^La Ifil ^ it a Laj <^6jIjaJI 4-coLo) ^11 ^ Lxa»-> 4 jjLIj O^Uj 
N2 + 3/2 F2 -» NF3 - 27.2 yu* jl£ 


Jj •%■■/> j^A S^l^aJI pj-^JI ^j| ^-C^j ^j| ^ilnl m i CjV L=J I 6 j-A <cJlj £-a 

I ^-uujjI I Jt UHI p ll» I 4 ilkilI 4-J1 I 4-£ UoiI ^ 1 *j iJc Lfij p^-a* 

• Jc-Ulll jj-a Sjl^JJ I pj^JI <xtuilL 4 aaiaII <SlUI ^j-a 


a <* ajU\a jj I IVvAi Ijj .cjIp llLLuil JLLa jl «*--«-a ij Ij_a 
^J-= w t .p 1 n *i xaiV I Ij-A JLLa j^A <-flLUll jl, ^ t tl j^Lil I < j^ill t jj < ^ » <jj~* 

n jJ^ll jjjill <3LUll jU-ftjl 


^jl^^JI jji-riftt I A dULftJ j] . y^'\ * I i \ mil p IJj ■ "11 ^j| Jaj 

^.iXi^Ln Lg_iU LfjV Ijinj <dllj £_aj <*jU.A_LI <JLaJlj ^LoflVI 

j J-^J <^j cmIj-511 jj . J5l j>^-S <1L* t $ 1 ^ * J^jj 

. Jj^jIaII p [jIlLuiI ^_A 4 aIIa! I 4jjLLxl I 6j& ^jl LaS (^.tu«i <J^L*£ <LalleJU <uUeJI 

I JjLlxlIII li^J_L Ijj A fll SJj aaj -L^lSJll < i a 5 \II j a IjUK jAn i. Lusj 
Jrwlj wJLJI ^ji^^ll j^A^vflll <-ul^a| ^C, LuJj^-j j li)I 


7^0 



JaiaJJ Jaaujll LAjL±l£.L Sjjjllj 5-ojJilo ftjlXuiL ^lia^II LljAl Ijl 

^jJ 6j U_>,„ ll OjIjjJI liij»lliaJJ ^Lill ^UU jca-oV 
jlj nl <.ul 4_i « J _l < I I fl~i 6jj ,l »a_ > Ixfij .oLi ^ i OUl^ll J^lj >_i]LuJI 

>d^LuiVl ujSj Lolu (jliajU 4-ji^aJI CiLa^kiil j-jL^llj ^ UVil l 

sLjj) jj , /itl l ^y> A .AKin <IL=k CiJjj xS CulS Ijlj .(jji j_sJI j j .-.al l 

Oilj jUaj ,jJI lliXa. xJjll ojSJI £jLa- (jl LjjJt u^*jj jUjjVI £j3j 

vJli.2 <j-aVl jJIj ^ .Sj>_ill Jj> jUaill lii ^LS Lujj .^jl J_*j| J J ..-al l J* 

■ ^^uaflVl <£jl,>aJI j^uajil Ig-Ljjul la »U J jjil| 

Lalu < J .. . I ..»Vl Lsjiilll ^ ,4^^] ^jll ^ 

jAljkll ^ “iBj lt*] 4- iL “ S >] <-a>k»* Jj^a-a * - .«~. jjliaJjll 

JL>V! J^iLSJI) SjUlj 4-SLLJI -bi-a. o^jliJ cJLfrjjl ijia. Lucul 4_»J>SJI 4 .<.•'!<.1 1 

aljj^.1 Ijl <<JJj £_o . 4 a It . fl iajJilaS ,jliajj| Liii.1 |j| • >„n i . («LijljjsJ| K ««l ■ ■ ill 

9 

• l$J Ij J ■ I I a~i CjKLfjj'^ I liLIj OXa-^J •iojjiLujI LajJila {y> Lu^a. * 

JjVl (jjjl—ill £_a A i i t iLill Ci^ K . f i l l Lj^l uUj I_ .Ai l '^l ~~ ,.»ll'ilj 

i_jLu_a. ^ jU l hn tlj uj-ji^jll JjJlL (jl jjjSJI ,,n .Lj^l ajjb ,ji .illljj 

"J << ji l tf' iV Sjjil.1 <uLU jjl I.A J^aI Liitf l_jkjj .Sjjill 'jb (Jjt j-aJI j j->»aH 

Cr - ‘ U '“ - 1 - 1 is* xVl ^1 ^IJI «Uj£j 3 Xij] jilaal 

{^3 'Vi-O-*^ 5^.L=JI ._■<■■-> (_> o . a l in jjl jlia^JI Ji.lj ^jlj_sJI jj ■ ell 

tfi* 55Uall Jjlfj ijXa. 4aj|^a| jjaijiii ,j| Luic ^i in <J[^aiJL ^ jjjiiJI Ijjb ^U.^ . 

•UL)^^ 5SUaJI twJJ jxn l .U% jyiiij* <aiiaJLl 42LLJI jjl . LljjS 'j w 
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tiiiA .<lnnjil j if.j 4 _uij) * 7 * all Lj(£La lllLc. ^^u_J ujjL^JI ^ic 

jLu (jj j Lo^j .^JiljJI ^i krill Lokj^oj >jjj *■ a ^J| 4 liLLc jjI »*xA-ii 
oLulSLoj jjr. jiiidj 4 < ■■q , i j-uuj J-l^II jlo j‘» ^ If jjlA .11 ^yjjLcu <Gj De Biase 

Jjlj 1 <*in Uj l 1 f (J-Qj y \ \I <j_o JjVI Jg %ll j j oil £-oj . 

, ljg£ju jjSI Cj Ijj JLL 3 ^1 £-j l^i lj) olull 
£XJL>J <IELu» ,jj£ll j-0 6 J j « il l £^£> 1^11 .~.lj . J ■» ~. tl Ilillj jjc. y 1 -oj 

4 

^_A 4 iM_f.»V| _UI jjV I^Joj <jU ^ajgAj ^j| Igj^ogj . 4 m Si ^J^aoll 

0^*1 ■*.,til I 'LualL 4 Cilj,i.a ill <jU <<L 6 l. a~v.a c- LT^jjsJ I IjJS <jlj 

^jl g^ilrn t m*i ( 4 -jjLjj A JUJU <dui fl*i ^7 Jj. a ill £_l 2 j ^jil ^JLaJI .^gjLg-W 

^JLaJI .<jJI <aJSu> ■- 4.1A <Jj UjLu JagljILo ^JLaJI jjl ^iTil 1 nl ^ 1 | 

4 i Sjjill Ljj_=fc_jl JiJ j . A \ 11 Aj-o jgc JojLlu^ ^Jj dll J ^7 ll*-k 1 t LJjLu UkjljJLi 

• JajljLu^ll 6 J_A I 4 JJ ^ic. 


Sj^UI 


/ 


jl5Lojil <Luj^ 4 njU'iA 
0 

Laj_l ^ klVnj uLk 


\ 

L .. ,. 

./ 4jJj_^u Cojh i a 


.c IJill I <uLLJ I JLi JLfl JaA^ll jjjli 

6J^a1Ij ( j^ 11 0*1*ti ilI ^J^oj jilj^lwil ^.ikuai 
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Sj-o Ljjli jk >t Laj j m i h'\j jJJ ijjiij ul\ Sjj_»JL 

. J a a. I Ijj 6 I Jj-U Cj^Lj Laj I 

^ J iS^ 4? ( ^Udj ^ y . \ .,i. u La^ ^ «Luj^J I Cl) Lo^JcuJ*, I 6 j A l> JjJ, ^ ^ L^. 4 q \ L. 4 a~ 

6 JJij .4 -jj^JI 5_ajJ=lUI JjJ-A. Jiklj CiJ-sJ oLila_c LJ-L^a -W 4-ftjUii I 

^Ufl i ^ya 4 rutin — 6JJ_uv <_ n^ Ijj L^jI L$_J I j' m, | <_u^J | oLojl=u_L ' L> 4 _SllLsJ I 

.^''■ l (<iL^j <jc. Jjji S^L*. JLi ^jll^NAAl .Prigogine 
j j_ji,I <_u^juJI Pribram I t J_c_au i q^ ± A j"I 

(j j* 1 ^ ' ) Jf^-l (J- 4 0^1 LS^I l > n J <i-=>.laj JjL-uJ <_£jL=J 0-°J 

■ ISjL>^ J j “^4 1 j JJ »~ j f Jlc. <Lm 4’i j-oVl < <IA I 'll ‘LiUaJJ ^ . A I > J J I n"i 

Cm 1 “41 jj <05^1^ J^“-^ != >=. (ji JJjaJI dfc j-oVl jAIIj .(^jjliii 

^_ijV I 1 Ij-uo jV I i^J-S-4 I ) L V _ t r > •% 1111 4 a i<~ ^ IU t 1 i <a L \ a I a *' U -v 4l j 

^ uj^t ^ -Mj Cm j4L*JI i^k Jjia ^^Jc. <iS j-=JI S Jj«_il I i a j j « ~ > 

^ in'i i t j 6 Li*j j . ViJ V <jV Ijiki Q t mi n . ' t *Cj" _| c I jjfc *l£.j ‘ l_aj^L_o 

‘trw4>4^* [4.^ ^_>kj ■> 4" A . n ^jji Jjti | J-i-Q Lulj 4. Tv x at I ■ T\ I j "11 

oL) J 1* 1 1 jjJ j j ^ tj I) ^jlj-sJI j i a t<~T\ <jl ^.1 j_uJjJL 

(jell) 4-QjJiUI ^kkTu { cUdJ . "^jV I Jxiil I jj_o" 6jLlcL jcil ^ (L^lv^JvJ J^ai 

■ J-^^J Cj Lo^_U_ 0 <XA 0 V ^J| Lulj 


£ jLaj ^1 oj_ll j-i <Jij Hopfield , 'l_i ai j-ft c>L£j—lL 

I*- d UJ I 4nl ... ■vll CjLlLuJI jjlddi i <1«H JdXkdJl 

<jjLu*jaJI ol j 1 a »lI JjLdal^Ij £ll (jij .< >*^aa J5lj 5J5LUI 

.oLjLlLI Ja Jji ^yic. (jJWljj ^ jJ-S (jJc. uU"“J 

iaUa JiV ^jVl <J-*—aJJ ij-j-o 4 ".' “ n u*J 

^ . A ttj <j] ^jVl Jxflll IXAA l _Sad3J £il .<j^Jxa 

J *- 1 -((jjljN j) oL>>kU jji 


(j^UII IjajJu Kay (1994) ^iSlj Schneider jjjULi ,> J£ (<Ld» 

ujljj tr* U3^f ^ (^jllj Jb>-» j^-aill) .ijjl^aJI liuiL.^iJ ,jjtiiJI 

fi 

.1-5 La jJij <m-2 |j-o Lj ~'* A JJLh®f tj^\ 4 T*" 1 - 1 k -4> ,dU 

.0') i^jiajj^Jj^JI hj&J UjUoa 


/ 




j-odJ <JU^Sk Li^lalft 



Ujllij < i^-iulaajj toljLill tJljjj 




Z±uJuA iojkiA g'JfJU 
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. Aiajl Jxa uLajLla 

CjLojJaII 4-»-o-a1 ^a_o Chalmers (1995) j^Lij Wheeler (1990) _ ) L > a 
jl , "'•VI L j » ■ i*\ j o jA . Ij oLe$l*-LI jjl ^Jc. jjlLi jj£l ,^ v t -> . . 1,^.5 Jjl_i_j_u 
o_** <<-iLLJIj SjUI (jLiii I ^ i i-i-Zi j-sl^jU ijuuoLk I jA. • 

C5* JJjLS jJX. i l j m Lml Lj va -L a l (j S . o jj jl >~irVI 5 jia. 

the it from bit" e ^=JI ja^I <*^1* ^ jL^a Ui .'Sa^Ui J&] jL) 

rJLjL jli tLjjiJIj ^^1 £_» oLa^LJ.1 4jjliS gj»j UI juu ^jjl 

£jI-aIa jljial ^ia. .Sj-ftJJ JL_o J$j .JaJj JS - e^^Ji JS ... 

Jj£ Sj^jaaj ,Oaxa oULau ^ yla. - LK ^oUJI 6J>a.jy .■dAiiaj j'-.T.. - d...«~. 

oljUaJlj cdLiiSU V — jl — f-xl _j oLLa.VI gTnn.'i I — SljVl ^ jL» 

aia Norbert Wiener _>iilj o j^jj2 .-. I - _■ ,l lj .2 .*.!r:|l 

* * * * . " 

i ULui I j^ o a ciLsjJxll Jlaj :JjJL .‘•"-^ la .U.~. j... ,.11 ^^.1 ^ 11 , . alii I 

f“*2J . iiLUl jl SjUI o m j l <oL«ji*lI oLajLUl Jjl j_Sjj Sej^j jSLj ^Jcj 
,n (_fjUa s ji*_» Jol . t . ’i l j.S>~5 < SI Lll iJljjl 

^ <aKJI J}Li. ^ya ,jj£ll jj-o JS £_a Ul.t.’.i 
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£ 

jLf-aJI o-“ • j-? ^ ‘f'LHi-tf J>iSj-ll »■■! IjS^Aj 

jLiljiU <- L l U j jji ^ill JLiliVI .. t . i't .* ^ <j| ^c. i< . L»jL> <l*j» >, i-i 5 L.it ^ ■ *■>%.« N 
• (^-U) ( J, “ » ** J L S . 1 AM I JLa_a (Jj-la.) CiLSLIaj jj-u Loift L^Jjju jjTiii 


tjl lift CluiLuuVI CiLua^ikJI <jl j*SJ ii >*l«l<~ 

6 

IjllL-ulj .< _ii_i l n 4 » J 1 U Jjl (Ltl <L_>lai jSjjj .Sjji-oll jljjuol 

j d ^' jjl flj 4 j a j <ii ^ i ll oI j_ i *^ oil ^c.i * 1 T 1 VI uJlflN j^x^jil 

CJ-%J cr*l 1 fl *J J ■'-.** ilkl# ^ ^ L*-» 5 j . i . r». 

(£>*»Vl J_^i*JI 4 JjLu <Silju Jeuli jj Jixll ji Stanislav Grov i_ijj£k■ W ■ ,.\l~,,, 

(JA1 fj*. jAj 

* - * 

LaLaj .4jjL SjcU ^1 ^j_jj Jtk ^£^11 jjl Lii Ikj 

4., » l i t illj < In - l ^I I » ' A- * ■ ■■’ SiJLLft £jLaJI jJb L_q /.-.I Ajl 11 I Jj l .T. 

fcl 1 * > 1 J-aj ^^ltj .sJaAU ^ L» >7 i ^ < ~i n i A ~ 1.1 Cil—a^ixll 

“ - “ « * 

^ Aawu IjIa^ 4 ^ 1 'i-Jis-ll ;jl liLi lillil j 1 jluAjI <_ijLo olj-Jlj ^ '1^* 

JjLm .^jLLI jJJ (jajjjj Lot 

LLaS <JIJ it La. ,_yijll Jljjl jji ^jjj-lj-fll qII £jkii 

■ SjUI ^Jc „><i~DI i 


jUj! V <iklo Xa.j2 CiLa^JxIl jl L-cul ^jli] .£i$-*ill lift ^ 


JOauu jjSau ^l^iJI Jjl < fl_ii lli jX. I jlj .^liu jli-iAll JTjla. JjLiS , Lfl 

OJAk L^ ^yc. >—J (jSLoj {jl£JM jl JaAj Jj I t ■ A j I Luic. I ^jjj-aSuuj 
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■ J>AaJI CijJC . ^ > " 8*1 Ojji jiJ , ( -i_ih» JI jl I <jL»LuuII *j~°N ^ 

jJ • j>UaVI Lcjj^, jl >aVl jJ SI jL. jjJI ,> ^1 

£j^l <Jl jLU] JtiAil jl] .,_m..^ 5 jOlkJI uJLuS ,j£j 

l^i 4 -j-uj^I oL^SliSJI <ji ^ Jjjj jVlj .oiiisil ,ji jjkiut -JUus 

f* 

. Lu4 L^mj oL^ljUIII alt <^]j jkij L-S^u, . t&ljj] (JSA UjjU. I jj Cil 
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:OUaa.^U 


,j2j <L>jJala IS. jiAll JjJo Cy* (J^Vl oLaLlaaII . I fljfl J < 3 ^LaaJI (b jajJI (*) 

l a X j i . .1 all . i*i l j -v-1 1 j 0A <jLV.£ J ~. i I in j.lj-a.^j^-11 jl liA ^ I rt-k ^LL I ,^-a.jJ .oLo^UI 

JlaJj JL-Jiu JjLu j l a~i .t il (j^u) • < _n » »k T jil j-ai CiLajJxll Jj}-aj C£-*i 

^ \j ^ I lij ^4 4&jll “ . i... -w 11 <Jlj Jaa 4 J^iflll CiLflli wrt l^J I CjLijLlU 

aW—a\i IjJU JaJa—ill (j- 6 ( ^ 1 ft ujl a ill J-o ^In i lm OJj-aJ (Vj 

kjLLi oliiLliiU ■ ■_. r -~k-‘ (^Ujll 5j-ii) <j!L>JI LiUJI oil* Ijl L (De Valois 
. Jaju Vj ’^jLJ >-»;•%inn <JjauaJI 4 j‘. l - . I II Lj^UJI jl gjlijjl Oa-a-ojij ■ 

j^jljll ^ j -II Z.j.s. .11 aLaJJI LiLL i_n ■^■ijaii (\AV^ <»j}Lajj Ijlli (£j) .guaij 

£ j>«jjl ^ yill ( ^1 . t ill J^a-LJI — J^aaJI 'nja-a jj) oLajjli ^JljaJ jjuaIj jAjji 

jjJu iiLJU j|J t_fll^aJ g^lj g ii fl IajI Cwlaouil L^uull tl v lll *jl Oa-^jl Lai -vlpil 
. Jn--.ltt-.il {y, Jjjl NA I aJjjJI .Sjjj^JI o l^nl I (^jl^aJI 
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i P> t.T( 4^JaJ 


■ i_i_^ J I ^iljj t 4 i r i i LluV I * * U. < 11 1 aW f 4jj U‘i 

iJjS 4j_>Jcl1JI <N^£A |>.Lc Ioa £jI 3I J - Jjl George Gamov <_s^U. 

(jl ( _ s -lc. -<1 jlu (JlJ-iIj \Y , V J-J-S ‘Lj ^ I I I llj <ilj£ll <1 jLa <l»ij ^ya ,jjSll Jj* .*1 
jt^LuJIj i i j l » 4 JjJa ^L».*.uVI <La. jJj (JjJa.il I j >‘.~H 

I d < j ri . j jo » 11 jj j£j Sjl_j=w jjiil jjlS (jjj£ <jl ^jlsj ,jjJI I 

4 a l i~l .l jlilVI 4_lu>Lui| (j_j-uL3j^ll ' ‘‘'~ v ~‘ <iillj ^-oj » ■ La 1 1 j I -- iW I 5 .jL . 

. ^_ihn I I j I iWI ijljj Lftjl i ~ f L La jjJI 4 L j i ,X > , .. ^1 1 j I j i , ^ 2 La*. . 

( g\ L>l ii i V jj .idi}L Jjla (j-a j.» »«il jLLxSl ^Jl 1.1. |jl 4 K .7.11 I 

(j-* f jLLj jrjLa. SAp-jll Lifjiallj . Ljj_jS ^ ujxfl (^j jviv-k 

LLuIjS jl-ij ...“ ij singularity. Sj^ill ^ jjSiillj ^jlil LULl ^ j^All 
ji.j 's's n jjjjljUl a j$j JiUli-iU <JjLa_a (_g)j .<L*.LuJI aia ^Jc. ^Jc. ioJlill 

• tJ^ J) 1 1 1 Ij -l. lT k i ll tCiL-aljIsI jj^J (jLi Lj-ilr. 


4_. a ■< 


SjU! 

{jl t~ i i ^Ail.t.iifl c Iji <Laj <4 i i ill m jVI 4 L.il .p. i" *rj 

■ Lsjjiuj ^jhatl jLJuV I 4 jlsIj 
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Ut Veneziano Gasperini ^ojj, n^ula> «uuL jJI jIn*«JI 

* » * * # 

^ » * ~ > a .^jlfLo jUeu 5a-cuLujf 6 a*\\ LulflaV j IjjLi lju> I^jJqjJI ji.-^-aWI 

j^-=k.jVlj < lajjS Jii. ^j-alxuV I £jJ^JI AaJajJI jl -v oWI Jl <JJj fjC. 

'C*\jLL 60XJ Jlj OXJ ^i <j| 

qD Guth Cj js> Ajjlaa 

.^aJckxll jUjuVI Vjaflj kj ut. ^jSV I ^ ^ i u*Jl *^V*11 

•* I * A a l 1 ^JLj }L»L6 Ijxqj <_jjI«l1jV I 41 I o'w> iA*» . A ~ N ^ j^aj ^js 

4-aa-u* ^ a val ^JoLklJ I ^-fl JXaaJI jk| jxa .4-uLaII ( jj JuJLuo 1 J_A ^ <A*i fllj 

<jAfl VJ iuax deceleration stage jL\ ill I 5k.j_o S ^iill axa {S a^j ^Lr. 

.LAall jLjjjl ^-s j ‘~i_i-v . /,£ ll JUlj SjUl UjjU. <_i n .i j j^JJI Jjjco L^.i a 

(_5J-a ^^Jc. jj£ll JXu ^jLuu < I j^J 4 ^j~~ij . lit i A j!i£| <LujUJI ■*■-■- »-^l <d^V. ■■ iLSj 

■ \uJ>U.I jjj^L OuuJI 

Sj^I ui ,|,U JaLxll jj> CuUUI jl jjiJI) j^SJI cL nJc . 

jl j 5~ 1 1 .1 jaj . jUajll ^jLjj S_jjj JjjJ CuLjJI I jjt jhjjj fc^jl . ..~ll 

■ 1 1 ij jl j-“J CuLJf j.l in n ^-A ^.jlmll L$ Ui irti 4 nlhl,I 4_SUaII 

S<5LLJI ajjb jj| jj> . 4 n I In 1,1 <uliall j a Culj £ Ljj ^ij !*«*»■'« < JXuIl 

jIjaLujVI iJ jl4 

ur* SjUl 4 -sLjS jalau j I ( V “Ua^-iLc.) jlj ■ ..VI iJjUa Ijjlo j7 lla_i 

. <a.jaJI <il^JI j a LJU. jj^ll 5_iK jli iiJJj <iLUl . cLAill ja 5aL~, „ 

SjS jl Lj-i fU^ i jjSlI JUlj iaLLJI/5jLLI iitiS jc, <LiLII 5^jUI jl ^^juu Ijjbj 
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<JL^ ^ ja ) Ljjjjj LjG^-a jj£j| Jc. JiiUjj JJ^GUI 

<iKll ,> <^^5 llilj Cufc oj ^ 1 ji tr* u- 3^ 1 Ji^b .(*ljLu,VI 
4jUI jji Of* . 1111 «>»Vl jilj ^yij .<5klil <i££ ioikil <SLkJ| al...-, 

f 

‘f 1 ^^ J * u " 05^' o* t-j .ab^uJI 42LU1I ^1 jj£II ja 

?6jlLI ^jlj jjl ja ■jlj ^M ^I <ljL»-o 4 n h~‘i a 6jLa ^jl 4-. K ■ 

u^Vf^j- a - ' , - , - < “ y*^ ^1 LJkll ialkll ji LiLiVI SjLU J^l La 

Sjlil jLa. jc (^j-kVI <daJLaJ.I oLajjjll w „ 1 1 ^jl _>kllL» -L^. J~ .... j] ejJ^I 
J^uajll jftLa. _pj jiaaa j-lLaG jaG jaJiaJI Ji ] iiLiVL 

-:<jljJI jpS^a Oiji-J jajijj SjLU joijll sLkill ja <*aa$j JS ^ 4 JI 

L«-»lj {TjLajj oVLJ.1 jl ^SII 4-1 jU.~'l ' 1 -- ~l l -K '!• 1 1 ■ « * 

.( ) ijiLflV l^aLL 5il5S jj£y ‘Cy^y JLa* ^Luii jl^ 
lU-sIjjj . JjJa^a jJlt ^Jl jl j£aa V iul^iilll 43UJI j] Haa.ila 

:3Uli 

eLi»_i]| ^ xsjS £1^1 Oik 4_iic Jikj La ^£>1^ jjUl JjJ" 

/ 0 \ (t t 

LjLalo (o3^l) J-Aa3 uAf oi £*J^I <2Ua ^UJI 

JjVI j>»L£ll) LaLLJIj Sjlil l n«-w ; j»Jili ijjl^iiUI <uUall j<‘~ <t JJj ^(<- 5 
•LiikJI iuLjaiilj 4 j«< ll liuliill CiIxaLHI j* .(SjjI_ pJI K. « !•.. <11 ^ 

jl ajlll jl ^11 I_p.j!l ^jSJI CuliJI J_Sj • JjL-uj Ja-a -ki.-JI Ll^Ls {_ x ~ 
Ji 1 i ~'*4 aj 4 nihi l LSLUI jl Ijlj . jlSLajll Ji»lj jaLtliL JI--~~ 4_SlkJI 

U3^l U5^* <- >_»~«‘ ill jLi ‘03^1 JiLi. alliiL jkLuu-a jj» Ja.ljll ^1 ■ - j ...~~ 

■ <xuil <JIJ-» 1 '/'ll I 
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jl ^ jUl t >i fi c I > A fill <jl ^Jj Lftl I JOaj ^1 lau <^-=wVl «_uLaJI 

J^LlLluj jjl jjjJljj jjjl <1 *i*i o cl i A fill ^j\ iilju US Ijlj .JJxIjII f^A Liio-a JjjSj 

^ a xi j cUoll vJI^-5 jli 4 »l^a" jLSS cl i A fill LjJ-aJ Ijj cJJj £_oj . JJ.fl.lJI 

jjl OAJ 4 kill J ^Jc. C Luj t Ia.Ua 7\A C liAil I |J7 jj-olll I jjb J . J^.1 jll l_Ajlli 

• c L»Aftll wJIj2 L^-ISai oUi ^c. litaaj 

Steady State Theory SjSIulJI 4JUJI 4jj£&j 

I^Ja-i <j| Gold .d^.j Bondi 1 j— jU ^HJI >j»* .■ ■ t1 <]LaJI 4.jh*. y-j“ a" 

tLtA.^.I 5j.^.ftl I SLo-J JjjuU ^ lr. 6 J LLI !^yt a J-lJ-i I-.I * I. ■■ — Jjl —~~ JJ_aU 

>1 3_iKi Jl — - Hoyle j * ■«*■ ^Lt (jj£ll ajlil 4 _q 1".^ j ...'. 

<=^jia (^ill JjjKllI JLa-a <JLu <ilh . <5lLJI SjUI 

a J_aj 3 _ ‘ I jj-ta-o 4 a IU 1 .1 Lily I -»■ ■ —" jjl 4 all-. II ha —. ( j L jj|_i JI I j~i I 

. hfl-. ll Li.lrva I j-A Jiaj LS^~ I .JjKlI 

(j J a ~J 14 lj . I. ' JJ ^gLi 4 t ic c Li->YI X >*>. ;j hfl -wl I | j_j-tLLi o A VI ^jJU J_u> IjS Ijj 
I j-A A-lj-flJU) Jjlio^JI jlh-i £jl_a. 4—d LU.il ji ■z' » (g a.I. -v jJ a.,\ i.\a. It lie. 
jj^jjlUl j.5 a I Ulkll ^ya jl i a n ajjJiil jjLS Ijl .'V. > ,j!SJ jj-aill 

jjlSLa^JI U-i.Gj ^ I *> . 1 1 jl i <1 1 C l>U Ua -wll ,*] frjLS : ‘ I j ". /j I ■ i L~ ..,. .,J_i J i 5tj . a La_a 
U~ i .i'i j ,4Xa^U (jjSJI !ji 4jJL 4ajLi ha —II j^jl2 J-qJ. ' j| .JjLu c K j .tX a jjii. Ij 
1. 1 4j . 4 i 11 4 i ^ t il ^ 1 1 .1 4—1 . ..11^ j * . z-.l I ,'| ■ ^11 4JLUI \J 1 at. . J^o-J /j I 

4jLj£ J3Jr*i • J-a- ^yj-oJjY j^jlill JLflil 4_ii 4_=-jlzijill jJi 

"The Large, the Small and Human Mind" 


152 



(jut-jill <fl mo JjLaa Jill <<t_u£ll SJLaJI Jlj~ A V .-. I LLA 1 I JS[“.... 

*> ijipU £_o < K . t . n J] J j -. Ti ijjLjjJJI Jjsljlill j jAij JLkjL XI I 

jA I j-A (jlSi LaJjJ J-iaj 4aUaJI iALrJ a jljjl-lI JclJLII J| «*»■" CuLS .Sal LI I 

JUJI 


**!&'» AflUall 


jLi. ^jU" iuij < IaILlL jj'v. ■ .jl.-Vl I »jj ■ Ui-vl I jjL3 j ■■..a**. I L 

j n^H (g. lVi ll Jlaljj . < V^lall eLjjill a j ■ ,.fll I jji -M ".‘.II jAn j ■. ,.a".l ^Li jU*. 

<30JI JuaV }La, jkjill ^ jj a'tll ^Jojj .<jaiIaJLI S a l Lll i l - . 1 ^LVl a j_4 

.iJkil 


5JLaIa.l CiLujSJI a Laic. Jj Jc. jVjJojJI I <j jU'.. ^(jJI Jj. all t» ■*-... V 

j^iaJU JLaJI <Jt-j-dx4 . JjSII JJjuj JjjSu ^ ji-ftL-o-a JjiLtS a j.l~i. u J. I ajlll Jj.J4.~t 
<Jjl , a_ a J| I -t j . - t i /a (^ujJl -SjUl Ji43 JiJI SJiLLJI 6 JLA 4 « ■ ■ — E = IDC 2 S a^l, «|l 
V. LiiJI ^ jl£a JS ^jic, J iUt~t j] Jj*2i JjVl *U4a.iULI ^ 

• ailtl SjjSill <J-)L*J.I jjAslli ajU.1 jLa. J_jjj Jj^ll jjjij jl 
jJLsj jl I iilf J j > " t _i jjJ .3J5LUI JAa ~t JjLa ^ r j ' i j| IjJjLa. I jj 

£-«J ■ JjSJJ ^jLluoII JJnlllj oUaJI ( jlij) JlA~ £ IjiJI ^4 4 .I t . ..M Sa l Ul l 

(_yJ| (JLpl—fiJI t£J-J 1 J-a ISj 3 lj| J^l . J>tLill Jj_4 J^aj V <a}Lcl Jjl^JI . a jjJt.~tll 
Ljj_>j-aj Jl a » 11j V jj] ‘‘la-Jj a i t i J(jl Il l 'l l! lla»jJa jl jliajJI JLa_o £jLa. jllaj 
<L£Ua JjfjLaj 4-ul5Laj ■ 8- -—■ « ^ .L~ ■ ..*> 1 * * • S ■ ~ a 11 S .1 1 ■ ..I I SjUaJI J l ■* . J la 1 1 

4 nl hi I <JUaJ I j-Sjjj J 4 t~j jjl'iS JI .U“. .< o l j 1 1 Jjj j ■ ■. ^ a J a . ^ a Ua‘. 1 1 

■ J.lalll ^ *j ■ ■■~ - j ■ I culjiJ 
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(f AJaa. 5 U) I Jli 


<Wil) .|ftlaAjullj c I Jfr~j I <fi Liii ^Lab Ej^lLlaJLI SjUtl 3 ^^ £ J~ Q > LoS 

UlSSII 3^ j-J-Sl 4-iLiS OjLS lj] S^lja-A^VI 5JL-LAX-0 a .\jLl IjU (X 

6^5 ^1 SjULI <iliiS 3 ^ 4-g^*UI ejjUklll SjS ollS I jj <(£j =*>I ol ^IS» 

3^ 1 j * » v^sLkiI <jL^j ^-3 lll^S 31 L > -' i * - > dJ jj < 1 flU rt Llj^_S 1 ijj a 111 

■\.i*ii "i> iiLSLU 4 _jjL_u_o ^i\ <iL£ Cul-S Ijjj .^LoSjVI ljuj JJL&llI 

{jA Jil JjjSJI 6 jUt I 4-iLj_S OjLS Ijj t Ij \ •% Ij . qJcxaau-o (Jl5^ S' 1 * ’* wi$-juu 

. JjVI ^Jj JJ-aaJI j Au*n < j'jJiA-o <ji$^ • L=^>jla a <<-a^aJI <iljSJI 

* « «... - , 

:Ljj^5j ^j L. u .1 <^> jzJ\ <illS.ll <La^Lua <a> fl (JI jjti I^JI oa^II { ^j 

<iliSJI 31 oLujLial 1 j^iuj ‘_**Sa jiaiu... 3^1 ^ \ • x \ 

tjjSIl SjLa iilis 31 3 *° ^i^II . 4 _=w^=JI iiliSJI 1 <_uji Llj^Sl < J* all 

jl \ frl VI dJjcj ^jIJI JJ-oilll 5j fll« «il I j-ii. 4-a.jaJI 4 o iflll 3-° <J^i-U <-ujJS 

Jbljj j^i JJ-olil Jj-a-o ^ *j iaJl oL_JjJ I ^lrk> a £*jlil tp ifcr. JjLa» * i 1 11 

.(Perlmutter -1998 

9 

ojaIuiaII SjUS! (3^ 

jaj j^ic. JLjljUll v' "'ll * «l O-ajl-ftl I Sjft.'u nil SjLII Jjl=k I 4_^la. <Laj 

<_sQSJI ,j_o “t-uj-S jjjSkll Sjl—o LaLil^ ^ Ir iol g -k II Lj_[[l 4_a»l_a» villlfij .JijU jkjlj 
jt. jk .aiV I J7 Jjju j£u jjl I n If i (j_u.*n V Sj fl" i nil SjLil Jjjjj 

g^Ljjl ^lj_ill ^ SjLII jLa_iiVI 4 h-kl SjLLI ,3^ o 

LLftJ Ufil Ijc. Lo-lA f 4 . ,A\ IjJI 


■0^1 3-° < a ll ^ ^ c I I ^ ^j-ajJ-uj JoLuu SjjJl^JI jij^ili JSuuU 

(jV < *^>j i 4_o-i Jjb > ^ v . ? fc. tl 1 JjSulJ c LlJI ^Jb ^uijJI jojjl jLlc, jj$jj 

1 <k^^Ul S< a tin ft 6jLa oLujJC jl JSiliJ ^_fl l 1 ** -*'K 5 J La Lij| aL 
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’JiJ * ft jlj . a .' t ^ <V I iijLuo i 7 m i^jyui ilil a iijJilll ^ 

. Lxwl l 4^L^j i_JLJI j4«_JI Jjxa jLaJI <il!£ j^jjj 0^ cr^ 

^Ij^LmjVI) ^ U^ l I II <Tluua J-l^xb 

• <jLUI wjJ • (_jij ^ S Jj-^.^11 SjLU 3* j j» * » <*» OjjII 6jUI (V 

jjL ^Jka SjLo if* Z*\ * -Jl Jii ^IjISI <*3j .<£ jJJ 5 jUI 3* /\ . iaii 

. 4ljjj oSlaj V 

-J! ji , ifl lx U J^j iiljlll j-o /V * ^ Jaii 4, rtlkilj Lj^I SjLU ^ ( 1 

■ C&illo 4illa J^wi *~«-~~ -UjjLlII '/V * 


755 





j> J C ' 3- ^ > ^j-Lc. I Li i n 1A ja» i L x ! 1 j 1 *% Q iV 1 <Li^la_j ^ 1A "1 i s 

£ jj-q-lI I * j j-Lil I Jj S L U LLI I j^J I 6^-uu L i-\ r> <Jj < I jjj_2k. jjij^U Li [ ji_w a 
^ tJaxxi I jl 4__iL^lj I JjyL rv Jjlll ^jLi dl jJ t^_ii_i-ul < Jti-i.q <Ll_^ I <(jS JLJI 

. clj^L u_M^ 1 1 ij I 4 _ i I I ^iJ I JlJ }_S ^ 1 I ^ L- ^ I L I ,_ 1 11 ( *l_.\ ^J-Q^ • 4. lL .. ■■ ^ 1 I 4 s \ v 1 | 4 < \ \ \ 

. jUaj £jli. jl ,_>Ajjil Lf jjU < I 1 a j-o JjSl 
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J1 r. I jajj I 



4 U. i -v 1 I Jqj^ juJ 1 ^LlCjj 1 ^ a t 4 > j U>*il I pi i j i a 1 1 jj I ,A alnf l 

<! 

.<LJIa]I ijU-oD LfljJa JjVj diA.ilI iJjla-Jj Jj-IaII J>£. ^jVi" fl \ llAj 


(j.L® uWLy j^-all cjLjjLoj i J^lll jl jJij (Jj5 

“Ltajliil 6J jillj (jlSLajJI jjjj (jjjJI ,jj» LjjjlSf LaJSk Cvf.JI (jliijJI • • ■ < 'J~ 

jjj'-u' lift .jubill j Ui. VI <ksJj iJlxJlj <(^jjll ■~-*^~ JlrJ.1 

(jfc I * 19 J ^i i ftl l oLjUj liljlfll I flK i">11 ^Jl rt jjlI ^olic 4 -v ~~ 1 0 

. JjI ^ya t_i jISj Lajjc. .‘ii^ > La till j .. IjjjSl 



^LiJI 4 njal l j^Joj Jj 1*\njlI «La-iii a Lais.VI 


Jjiail j£i 

V-*-eai) L$J (gj j a.i tl j 3-j£jll jljcSU Lai j-C. oaija (j-eLollj JjVl ,j_il.<i all 

.^<Ua^LI illjJlj 4 jS_jII jljtVl 


/ 5 « 




tj-“ Ljjjj-sl LJS ijKjjJI j-i. a >Lic. I i vj jjj aiLe.1 JfLj>lI 

ilh® 4 -iJaaII a j-A o~ij j i i ij . c » a - > l I ^ !■ A il| jI L’.l| l j ui Ll_jjj j I jjj-=k 

.<JLJI jjL. ..II 


SjUI 


Ijlj .c hAfl ll lj. ln . j i LajAjji (JjLuHj ,j| 4 Vs n i jjA SjU.1 ' ■ a .j «~N ^y, 

1 1 i n 8 I I 4 jjI mn LgJiU a jULi I iA il . I fl ajLLI i a a". I .A a ■•11*. a ( j£ j 

Lcj^ul }La <c l - iA 8 4_aj JjSj jjJ Ijlj .icj_iuuJI ^ j _i« ill jkjLLi ^jll ^1 jjl 

i . 4 l~i A n (jl j m Jjj a J Loll in I I Lai tj .allx _4 j j ■ al I ia a. ^JLJLj 

• p 1 1 <-i< l( (ja ■ ‘jii* I *.*■ LiajjJj . a £ j. .*.1 


jjua-»ii (i 

» j| «L ja^u ij Luoj^c, J&t Sjlll ^ ip I j-c ^ L^ii l*iU * a 1 a K 

jtiAjI < \^*\^ jxLc .(JjLtuj Jja_a aJj^a-j ^1 La^ ‘UliJI ,j1 

uljJ jlAtVI u* n i 0* Scully ^ISLwij Lamb 

La A iq . Uai jjLSj •^-* J‘ Al l <SUoJI {y (£j* i n «Laja. 4 Ajuo_jj Jjjjjill ^ J$in ^IaAjamI 

j * a < n" i V 4jjlaj u-^J ‘u^ J jjil “H jjc. LJS A al~ A - A .j U \ ..it* 

^ ^I <jl l-AjLfl_a 4 n jjJI iLi-ojjj ,pj) i AII 4 \ n_i i n nil 4 « ■ .Lll 

if ■ 

Goerge 0 j 1 " ‘ ‘ .' J - ?* l r l ~'S ? o*- ^ cLHi-ill tj I ,jJc. O^j-" 

Greenstien: 

Hansbury-Brown ^jl y - 4jj-a^ -.a a A l ^Lc. 

c^AjI jSj .*. jii* aA l 1 I ^Ua**&j ^j£.j ) cj L»j 3j_alI j£A»j Q ^Ay» Twiss 


159 



^ LuiSj P^l I ^ lU*U AljJ . IaaIjIa 4r.jfl'VA ^_fl P LuOkfl] I J^LL jAjlaU P^jlAJI ^1 d^OlL 
Cxfl^tl ^-3 t flh "fc A jlJJJ j A j l fl I?,L$ I i iiAill Jl^Jj .jjjjlAJ ^Jl <X>J.-A.Tkl 1 


9 9 9 9 «, 

< Lo Loj I LajLu La Ik: ol^Lui Ij p Lj-ia 1 I a I 6 JLA QflJLuaj . tmii 

?.xi l J-..Ult S-^.^ll L-ljall 


IJjAj JIjjLo JjK ^AJI (jjaJJI <juii| ^IjaAlmiL <j^auJI OJ-icl < JJU Uifl 
<Grangier j \*\A^ ^Lc. (_$ki .o^iAll 4 iALuiaJI Ax i Jail jjxj ^c. 

JjJ 4-ajjH-^ 6 J-^wJ i «i fl“t 4-iLi U ^Jx * A“i I < ASpGCt qSA-mj Ij Roger 

p * p 

j *•j) t i y M<M CjIjA (J-a LaLoj LjIj-Jlo IjLij Ij) gj•> ~i 11>I J-5_j .oL^^iil 
M3Ch - jJ-L&j - £ La JjLljU ^ 1 .i.j ,a J^LL j^ji^IL l^.rv a ,mj 4-JU1I * ** 'j " v ~ 

jUI pj}~ixJI <j«a (j i» n jjK ihit -w JJwljj ^Jc. Ij 1 1 «-< -yj Zehnder 

^ 5 t Jili jxj t-j .All «.i.. o'ti III tllljj j_lVL 4 jjljLa J~kl_LiJI jj-l >al 6 J_=klj 
(j_l.~i i.ti'nj-=k (jaUlLuilj jjjjjil I v_>J -k -till 4 -j.jTill CjJ I 6 j-o j ■ o ■ j LI 1 

Zajong: 


< ( jjj-ij jla aJoC. 1 ..VaSLllL i^li-kTi'nl CijjJl jjl -5jj A. . ..II ^y>“ 

JjUlII lj-6 ,jV <Uj ■% i nil i if LAijj I In"i <j| JJU Loo! Cuj a r. Jjc, Jjjj ajllsk ■ 


^tj-ki/i <j| Cw ijijiii^H ii.jil <Ua.Ij JjI jkjfl8n 111 jkJAj jjl <Ucli aljl jjlSi j^ill 
(JOLl]I jk j i j , fll .l jjl .. L ^J q y i ^jll LuftiU i^miLuiVI jojJIj .• 1 U"kll llfi ^Xj "k 

)j,LkJI ^ja l.u'ii.n jjlfi La* 55j J£L I jjjjjiJL 


>_ijL=kl Sj.ilI J/> iti*il >1 *in*i jt i in ^kll 4-s.ji.I 4 i «> jjjjl ,jl I 

£La Jikljj ijuUia Jxa (jjlakli jl^-a. J^Ll Sja JS ^ SjXklj Sjj jJj-oIj 6JjJ£. 

^Sjlaj .J^.1 jj ^ijju ^ l u fl l^.iSkaj aXa.1 j 6ji jl IJ ^ Jxkjj .<jJLii juojil jjlftj - 

eljVl aljSkl Jail ajXklj Sjil j^u ■ ij& j| £Jjju JajJ jiuuA Jjaj ejll 

.Jjliiii Jax <jJjAll oljjll L^La jiu i lift Sjujj ja ^JSjlLI 
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6-« •**?• if** OiSjfJ 

fi # p 

(jr® < *-*- 4 ^° Lil_»S ,>^b jl J ^ 1 *. 1 L*jLij-filj oljjf I jSLi_i (ji pjil «. i U~,.. i 
-x. o jll ,_j-*JIj Isa jki.j ^Lxll L$_SjLuij Lf-IS-J ^ ojSL* ^^lll "U^jll JL .n_n ,J^.lj 

4 j-A Jj | j] LcS. <*i,V.TL~i ■•*■! it a a 11 L> JfjJI 0*1 CiLa»>ll ojjlj-ii iijj O ' -> ~illj 

.( ^Cojlj *<ji.il mi oliilS oilS iiSji .1 o Li LSI I 
jLki .1 a tail 3 jTvi.i ob ^ .'J t** - ^1 v-^- ■ .d« ..LH jLili JsJj 

J 

:o=k-l J-oLi LlAj 


tSjLj*-»ll £J$aU| 


Oaj Ci L-i . h i ■% !! £-# ( Jj»l a ~ij ^jll — * ■ ■■■ t- Li j ■ al g j I ■«11 £ jj_oiil » ... a ■ 

o Ljj^ JI :o J-.^n o-L 1£.J JI-*.A Jjjj oL_i..,-sll — 5 jjjJ| 

« > <_aLijSI L. j l a i .(N— Sjjj) o^b-ill olijjjjj (T/\ - 6jjj Fermions) 

^LJall 4_JL I A J i t A i it I i".I ait. —*tlI ^ j .T.r- d" ...I I .-.I -1 ,.1 1 

lift p A al iii j . <h<l l 4_ajJ_c. ol « 1 III ^11 tSA JS (jl < ■ * * ill J - *1 lj .(J ' *N b *•■ ) 
*J^*^bs5 aJ U-k I 4 I (oljaJI) I d •v 1 l^ij ol njm^ll oV tillj 4 « ■■Ull 

Higgs Boson j ■sj a CiJjJi jAj L a j < »> ^jlaij ol << >lf eliy 


^jiJI j -% j A <J 1 ot J j)‘ . I .u . 0 |>j mai l liA jl I 

• J ^J^ ojj>^ ijLiiSI oVl |»jj jj <dllj J_9J .4 l"<ll yJe, qLlujiaJI 


^Vl ijILjaiJI J Al J UM 0 A«, J 1 r _.... ? l l I SA ,jjj <L-a jLa-j| JjLaj ^a-ij 
3LiaiJI (ji <t_oj J_fl . (<jjjjI Cai .**•! " J . ■■ ~ II 4iiSJ I ^ti_o) » l°i ~lI 4 . L rj ) 

fjl *ljL-ajj cH-i-A Jj5 ?<tSll S^jtJ V I < LAe Ijj I a 1 tj « . ^ 1 1 .-.L.. 1 > all ^jLe jJI 
<JllA Ji Sl ^ i laj-a jl l~i p i lJ lc. j _i 1 ii 1 .-.I » 1 ... — II 4 al Utl ^ A 41*^1 1 
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Lv iTi ^U I I 6_L^J ^j-iLjJ) ^-jliil ^Jb 4_ujLJI ' (j I d , ssj a 

• c Lu J LJ (^ 4_L~<t I 3 L^s 3 ^ Q <LI I—l 11L J £ \ A 0 |_H 

6J-£> 1 U"j ml (J-A S<L-Ujl ^ I 1 ^ *wTu I j ^ A ^ CjLo^JI a j a.oI I * ‘it ( J_& 

^j_i_i <L<uLii I oI—Lllii I ji ‘ <« c\ f 3 Lit J £clLfl_i 3 J o Li .h tl j 

• Ci^-J JjjJ Jjjj-la l£ I 3 I 1 n If . V < JJJjli Jj^-O I JJb S5 _qLxJ I 

cJL^iu^U ^3*j-a-ii j j^ ll 3 j^ ^ SjLLI iljli.^ ^ j Luo <jj Laj-CL*. ^j ^ 41,1 3.0 

O i ^ J ^ > i 1 1 ^- fl -l o - 1 ^g^-H-i. a l I JJ j , <1—in \ i ii *3 I £ L>J < 0 11 1 ' -v i j Jj 11 >J 1 Q | I ^ K 

<-i-C.j-ll I Cj 1 ft j »< 1 y \ I Jj Lajj <LjJ& (j I ^jll-Zk. . A U^i y\ f - <L^jl I - J <L=kJ jji I 1 * i i U 

1 3^ LaIj^| <Loiili 11 d) 1 ft \ i n"\l 1 j.iSAJi £_lIs1L_uj V 3^ <>Q JjLuliJ 

-^Ij j±^ Xj I ^ ^ (_$-* oLij_p^JVI js-^i j^JI ^gj)"i , i,i o jlc. <UI 

,^VI ^ l^lu 



t SjLall ( o 

«! # 

£-a Ls^jSI SjLLI dvK < ti) ( L^-ilc s 1_S-H-L ( a. i la. 9 II J I ^ aW I 4 a j U.\l Lqa.L 

C )*_ 

^ 3 - 03 JI ^1*4 . ^1 JlLjVI jjjjjJI JJ_a11I 4_iL^_1 

^ ^ > £_ l^>il I <i-i Ua jijAj <I J J-oll I J-*-lj . cJ J-3 (jjlj "■<; 11 I 1 ' -. \ . 

I ji<~iC .Sjl 1 A l I oL g . ; fcxa ^ 1 Ij S jll I O Laxj-ji ^ J^o <_lji t nT\ a J I J_C. I I 
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Cj1 q!jLaAaj <jj( a i\ at *i<IVIj oL5*jI j<I f <cLxi2 SjLj cjj ^ La t <j ** . am 
N * itfj .ajUIj Sj^JI VI ^ o j^Lgj <<_ulj \ • jlcj .._-<! jj ^jSI VI oIj LlA 

CjLj^4 oJJj «<LojIj \ • * JoCj • 3jLK>"d^IJ UlHSLH^^ 3^ " ^ 

5aa-xA 3° JLajjV I itij 1-Tk Jj-fl <j-uj tiVi \ • I ^ ■ A" fllJ J<^7. "tl 4 a . a A.I t 

.( u )sjUI 41^ ^1 1 buiVI 


TA 


>0 


. 4. \ U.gJ I U^lJ Lloj 4 \ . .. LiuV I ^&U 3 ^1» Uofij 

N • 4j^ 5J I < L> q ft j] I 

\ * llii.nL I i< I ^ | 

N • 4ai-» . At I <jj^lll 

-^\. <»jjlaJI 

w - x\- * 

<iixA-cJlj <jjSil ojI^ iSjjIj \ ♦ 3 j^JI jac. 3 IS Lojuc * lift 3 -° 

<3lc j- 1.1 jjjLLo 1 Iaui 4-fl-iljjLo a kIa 4 jjymjJaljitIj 

jhc. L$ aS\ ^ fli 3 ^JJ ^ 3 ^ ^ JLjJ-aJl I) ^<TVI ^ujjULLI die. ^r.*Alj J^itn 

*U[ mfi 30 Lu^ju 6 ^a cJJ VI 6j-u4U jj^lj j~i. ip 


Y^- 


\ • ^=h-j ^Jj J.uVi oUl**i a 

^uajLHI doc. <j| jrm uj , 4 jj I ,, f “ A <_i_j jl ■% ill ^-l-f- ^>Li]| ^j_aJ I 3^ 

. L=k.LoJ jIj <LLLluJ j5S| 311 ^ 3 !) <_lili_J I j-^Li*JI ^JJLJ 5 j ia i^JI 


j^Jqj £-a 6jUI Oj-fla dii !<_jljJI <-tSJI jJI lijjl ijnJ «31dl 

•a£II 


jidij sjui (_* 


4 i Aj" al I 6j ^flJLI 4_fl..il?>jj 4 * t il-Jl ^fl .- y l o j ^Jalli Jill I 4JLxJaj 3 1 dJLl 

.£_jua»j| Jiu ^ If- Jjjl nt l 4 lufl'i ^ lx h^l I j-Uliill jvj ^mi 3^^ ^ 
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J i C- (jLS t ,kl l Jjia j| Lulj (jk.kll ,j£ &I J~JI pLl>| < JlaJI 

.JaxII LuJ 4 I 'lr. 4 tip atl Ajtll j| , (jj£j jl.Ui Jilj jljjj 4 l“*\l I dm lr 4 . ..jaIa 

S^i3 c\j-il ij jl^-4 LtX=ulj jt-l.-JI <-ll-n e. lifi_Sjl I ojir •*•■ < -■ IjLa 

ol^vVl ^y> <Luiiu> pJj It lie. [jUaj f jA Lmu ( lSj*~■“ jSl ^ • —'.1.1 I 

tlllj] ■ 1 -J I .lit-iiVi) LijLa l*mk Jla. LIjL=k.j LLo^LU lx. (jjjlc. jil [jK »jll 

SjU. 1 ,jl (£ji «[jj^ J**H (jl ,_)Alj-jil 

LXl&J Jjkll jjJJ cOtclftJ 

pUaiil 

JjMlVl LjlSuli 

(jLki ^JA ujUL ,jl JM LlAj (jLajJlj (j Knl l p Ijlllj ftj .til i-la. :i—ftjjJLllI I^ya 
JS Sjjill <j* i_»j-SJL La^jQt -tlj Ia j r.^LSj I |>"j i i<j . Jj-ul <_J£ 

J $ . *n Li-ftj iJjjuiI i—i S i Jilj i.ij^ 4-JllJI ■ '-■I1 juajjj . J^-uil t_iSj 

• [jl^ftjll jjljLl qj-t 1J [jllj] ^juixll 

^itul |tli iJjS <xoLa. Andrew Hamilton a jjjii ■ s.^. 

Iqjl^-ajJI J^ujI 

f tis 4 1 1 ii i Schwarzchild jLLu^ijI^M 4..».i. a [ji ^--f I Uja. ..II > a. 

Lsjb* 1 JSjXlj jij-jj < i n it pLaHI jjl jj-tl I ^aJLLI £—a i LjLc. IL... 

V Ji-ljJI ^1 Joj- ft - n .il jLlatjj V = (?^M) lijlSjjil I itj-uu Ji-l-JI 

(_fJ[ j$-> Jj-» (3^-^ ^ pLAsII [jl llJc .di-iaJI [jil yi C p j.All ic jau 

.jLllI [j-fl ZiaIjm t <jjjia qjjlftjS Cjljjjjillj .PJ.All 4 ApS| [j(j JjjjuVl ■ 

Jjl — j l \ “i ll .. l .H ft t ftA . 1^1 [jill CiljjjjjJI — <Lj_kll jjljjll ^.vU~t I ,..*> .[jiVI ^jLa-j 
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JaJjII jjlj cl . A i ll Jjijjj ij-iVl J=Jj jjSl .,3iajJI LSj^Is j*iu 

'_ , JM-‘ a <jl i~ i •> | j, ‘\ » ~ij ( jJc. 1 1 ) In ~>j j ijjljjll iJ^j <il yjLa. *-j ■ ^ 4_c. j ■ ■■• 

I ni'M j <-»3j gjLLu JaJj e L A j <jl Sj£i J-6 AJ jill ? jI j*»N I A J ■ ■ - 

Jjji iajj V <jj Jj-2j (_g.il I o j "' 1 Q>*U <. ‘ Ig Til c j I A ll icjjLM (j-s jj£] 4 -C.jjuu 
( _f-l £ - O . 1 '* 1 "'. 1 ! <j>*^ -5^ ^P J>. J- Oi JI £ya J-&I <jC.jjuU iJj -a ~i_> jjl ^ i„Ui 1.11 

LlA^ ■ 4 _i 9 i ^jlj > a i rtfl Cil^l-laV ^ »i ii ilia *!-»■■ in 11 K aj) I 4 *\j«v 1 I1 * I . ..-.VI 

, ( )< i uQ i fi 1 1 nfl| | VI juJ JjAoj In jjU 

fUaUl jjh JllUi 

4-uLfjV UlL ,jj -_-j* »j I nil r cl <«*i all jjJa JL&jjLa ■Cua LaJ I .~j l » aj "ll ji~~ 
cLjoaII Jj-i ^jiil a ii^ i jAJ^dQ Chapline J*l»l ■» La ^4 4 .y*j «a 1 I aJjLall 

Y. • i ^ LJI yi W- \X/\X .Lij^K . 3;..-‘.I I i^lill 

cr® J*xLI) jV (juilj^jl j>» (j j l i l i t . jSj iii 

fsj-a-JI jlf-fjl (j| : «Ijj-uJI <—i jl^H Jj-a-j V (X• • 0 (jujLa (jjLuljjj 4JI fl o 

^ 5-2LU jLulU jjISLo^ll 4 LSUoj ^1^ i ajui^II 

uA t AJjJla j 2>£. U.fcA o U?^ 1 I 5-SUcJI jXJ-ul J^Ucull I JJb ^_lc 

rg^lll f,ijb 4 *, I L-i a 4jflI la ^*4-» ^tixui jj | 4^» «-v. , 4_L<1 | 4a K" a 4 L>fl il | 4 i jd . y> j j , . f | 

ejjUL J^lll AjUl ijjiui (jjjij .jjliaijJl ^ t J i- icii ^Jc. 3.' l nl J 

<Uaij jj-n 4-UjJ - 3 ■ a ■ a jlji ^ In »11 djli nil ,j-a 0 ^ai\ll — L....II | jjh Jj-o ^j-o 

^a ln i n ^.'lnirt*i L»,l*<fc Jl-v ii olij jKj-aJI I .~-lj «*«" II ^ I ^jjaj 4 '"^ 4a>.^a> 

. I A I?J1La 4^a J o ^Luia>l 

£-nji (j-Q-S j_jia JULIjl ( jle. S jjnn io^Lc. t^jjjjJI ijjl.nll I jjb ,jl 

.^l_>iJI L>° ajjSllj jjLojllj (jlS uv l! j_jUI JLSXil ^yic fjp&. 4jlj dJj 
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05^1 Jnjv a 


eliftJ V LijV j t -If [ .**il U I -v 1 I <_Lj] 2JJiVj t \ 1 11 ^J.. *1 

t£j-> ,jI fjll j-sjjj iiJJjl itj iaiu 4 ajU‘>/> Ijj^ji jj ~«\ L£ Ijl j^jSJ . Lfj JUo3l 

<U^.jLkll ‘ U.' . UI I :j£uJU tLalll 4 -la.jLaJI Ij wl I i'll- ^a.jLaJI ^ 1 .*s1 1 CjLa^Lc. 

,p I * tl I • v *« j *s- * c 

qjUIj fUaijl 

J iaul l jijc Idu £j-iii LoSl .jW>V I ("JaujI&LI i'ii- yj^olI ^ n L^JI Ja I i 
'' fWiLul j_ol j» i-i 1 1 4-*JL cili lu il tn j iAiilI ^.xc. (jl 

i ^yj 1 i Q1 1 gll i-k l u .iii ., n.i ^I 4 iQ15k 4 jluLoa CjIJ jl **H -* V IjjV ■"« w i V 4j|j 

ai& <<. i . » -i A ^JLI i ‘ Lt *iA i V cjLsajlu^JI (jli (juLSlI jj.fi 4jV 

.d2SJIj ^ ■ Ajl I ■-■([" jj ■ —II <jJL 

' ~ ' t .l) ^rjJ>LI !_ 3 ■**<11 Tonomuro I n.i <nj»i < >j LlJ Jj-aj 

. J„ \ rw . /i jl i ii „a oLa.i..*u % II (jjii V i^Juall 4jULi ^nuilil ^ fl <Gl ^ 1 1 K »*1 l*C I A 

.JjLuJI ^ i jii *" >V I ^u-ulii I ^ 1 11J ijt^ll d tjill ^.Vij 

ijt (<itiL <iLiui) (£j *« <" » l l <jjlill <sLJLI Ja-lj <«iUj ^jil 


fjoSH! 

tjd^i j) Jia-jjl jkjc, liii ljljj-ol i5 LLJ I - jjL^JI JiaJ ^OC Jju 

:dl ji i ji.i.i-iVI ^jh 11UII i ii-~ ^£L=J I ^ a JI - 11~ i i * a 

AE (energy) * AT(time) & h(Planck Constant)/ 2ni 
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O-LfUl jl i y ,jl J < K i ti l I .~ wijl j 1 J-x-q 1 iAtl *>Lc I (jutlj 

J-l-*- 1 I to j^-4 Jjl I^u-w i Jj4 Ci ^ -vj La JjV . Lu I ■ -•! < ■■ ^ *1 Ljj j^zaLiJI 

Sjla Ja3 JL*. 0 u. uU ll Jtj .tSLLJI ^ JjLH] iLLij <jj..^.‘>aj 5 » j .?■* 

o^J-^ Sj£i ^j J\ LLuoj^ jjj, iLjla 


Compton Scattering <3^ 





jjily <juLH^JL l+f f(j^JI <jj>UI jjJI _>j-Lii 

j^ill <ftilaJLI a. U . l a l l JtSxul £ya (jjiil ft^Lc.1 Sjjlj^II JISLTiVI ■< i mu 

a 

^» (jL uifl j j La i ijl UlJqj • jj pLajJV ILl^JU oLAjjjllujJI Jiu 

.pIjjI I^jloAj <io^JII 6 JLA ^ iav 
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.^jl lqIO jL^II 4 \ ALVIa iflLuuja jlc. ^j-ajil 6 jp.gi c-5^-*-u <^jG 1I J^ilJI 

I fl i Alt ( j L > 5l*i Ci I nj maJI <jl fj-Aj r^jll (ju^a.u tJ LuJ I Ij-A 

. j-uLi^ jjS ii»I JL^VI £-»Liu laJlaj <■. LlS j^lSuwJl .^jLa Sj jl Jill ^.ia 

\ « * ^jfLuu jvjlilI 4-0 Lin "m K IJ j gjjjill j}Jb La 

N- X "\ , *V Sol < Uu«ij]I <JLaJI Jial .Wn^. jLS 


0')^Q 


IV— » 

iijlftlLj . 4_ulj \ • ULJI clj^L jjj ^j-o 6 U.LC. Cilj-aJ lift Jljj Laj 

^.JL-ill ^Ull ^ Ljli jjiUil Jit fJ^Jall ^JL I Q1 ■■p- lift ^4 

LijJa Jlu 4-uL^-jV olclubs /ii" ■ ^ jjji 11 jLuj JKif»l ^j*5 > ij_oV I ^Slj 

ijjJ *t~i 41n*i v 11 Jj^JLJI ftift ^i a vj .(ijjjjij Ijj J-C.U j> ,jI ^ tt-il mi 4 iM j W 

jl^jll l ji Lui '-^~ ^ji <iJiUI ciVImVI ftift ^jt-i~iin~i V j ? H .Al l ^JL i^oj 
jl . lift £jjXa»j jujwj (jl <4ftUall hft ** (ijjlft Jia <ftji_il w n| <Uuj . Lli fj^Lill 

IjjJLa I q.»: ■ 4 U-v III V < 4 ftLUJI jjja ^LflV jJft 4 jjJ JjUaj < -v !. - >., ■» ^-w'i 

.LlLjjiUI c»V L i uffc VI ftift liijja. J-^-i jj-a (jjijlL 


vJftjjj (litiLi <>“j) 4j-3» j « m i Jilj njlj ,jc. iLift 




jnSi\ coSiij (>jll 

jijia.tJ 1 jl ^ aWI |j_u (jjil I ^JI jbn tj n^ll ^yjLi_SJI 

J-Jjj jVl ^Qj-U Uj*k rt <j I jiX-jyi <j I £uialujj dl jl . <haJ) I £> j_A ^JJ jILa-ij 

JjjSkJ V 4<1 U-v 111 aj_A p Ijj_j I a j flj .^-ilruJI jl % flWI 4_U_=J jIa 41m t 11 \ i j 
. CiVLoJL^VI JjA 4-Ul^.U I 6 J-A p Ijj l./u-fl <j Lajj I Lo j . JJU (J * jJfl I 

(j ;I 4<^k.LlLI UlkJlj ^Uullil oLLull £jC. Jj.'y.-A J^uLi CiVLaIaVI JJajjj 
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jjja. <j| jjl Jj& .Jj^ioil 1* a!’..ajU| ^IjJJI ^l_ j- -»'-«H 

fjjjSJI jjuLSJLI Sj_>ill <La(ji <>>jJI 

L^jj^ ‘(j j^ ‘ Mlj V i^UJI 4i% Ill'll I Sj jU'.l I a. L „-lt'i ^J| da l . X I 
(p^kll <Cj-u. CiLc^mj) «Uj . ■■ I oLjjjj V >n oLc-^uj jv . ■■ -v 

.LLflll U*jH J. l rt' i j d.i «Lcj_uJI a j_A Ljj_jJU») I jjj .jjj»jJI , j 

0 

oiJ^- v^dJ 

JiLa. K^a. cJ>ao Ijl cLoill JiU. ^ all St^^JI 
C - 1 * l ~ * ~ ‘U-V^ LaL»J <j£>=» . U L n i u l Ijl <j£J ...cLaill JiLa. 3£j_a. ^Jl (^a^JI 

.( ) juuia. ($1 - JaJj jLua l$-J] Jx^aj ^1 c LAfl ll J^la. ^.^al a j_a 

Y = ,> 3 !! jLl.1 



J j'"* 1 ^ (j- - * - ' 1 a «oL*Aall (ji (c j ■ Al l 5 c.jjluJ (£$ju&3 JJ ■ ..*t LS Ijl jj 

dl_^_ill Jjj <Gi i.. ‘ i <jl I V'<La j .^LiJLj .JlUaYl (jin ^jjl J_*J 

Y (ftJjUl £_« JjUaJI iaaj «t«M|[ «ll 
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AlUall 


.jjjo*. fjA Lujlal LJK SolUN jljjj t I h*ni I t *.a!j~>W 1 q tU 


p£*l\ A5Ua]) 

:>GU Donal Goldsmith JL^> JL»jj 

OjIj ^Jc- I jJ tS \ m k 1 I ^ ill SjJLi J^LL <j| 4-lSi 1 ■*u, J*J I tLj-L&]l fl*> 

V • “ 4 

\ * £CJ_xol LaJajI j-fl-j-oJI ^11 Jj-euJ e\ .ol ^illj <<JJiLa 

>_111 nl iiUJI ^LiLa ljj_5 jjl ^<• jj jJI De sitte j~j ■ ■■ liAj 

<5jLu < i_h n-t a ifiUa llijl tjlxui u-4 <<Liill elly . ,‘n ^il ^L-^ogJI 

j^j^iall jj-i <i_jllll oL fl_i .ii -^ 11 Iojj .jjliajll ^ ^j^.Vl j . ^ .1 ’nl l jj-^-k. L( Jc. 

■^fl.hall <krjjf JJ3 


jJLoJI q$£1Ij ASUall 

(j-lc. j. ' - k i ll ^j-c. i-S^Lt i.i.V^'i jj| ^iU~ ■ ..*. .j i » ./>[! ( _ >u l i at.I 

!ft l< i ^*.11 

AE * AT = h(Planck Constant)/2n 
AE = h/2nAT 

.<_aUcaJI jljjj jjJLoILjj iSLkll j_j.fi jti j~i £j J -k_i ol_^fl_i >"i OjJLua LoKj 

,( )<jLjjVlil AE j n ‘^H AT • -j" fl ■ Ljjcj 
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jjiaj jtiajJI Jjia. 3* Lujlil UiSj 1 <_ila^JI Cjfjlill O j« I -K ^JjJ 

cr 4 <5U= j) jlixU L£j .ijLfiVL ^1 iilUl ojIJjZ: ji 

■ i ii I ijSAa (_$-*]! <<jaLkU JjLa j ' ■--' " 

I *if/ tSjjL^Laj iSUaJI ( j 

C 2 = E/m 

<iUa jjjUL# .<SUall jljjj <JjSJI u./iiLlj 1 aK <JjL*_a 

oljuJL <daj2_ > ll oljjjjSJVI iiLL ^Ljj cJji ,'n >^JI r- \ . \. j* oLjj^sJI 

.cJji J ^ . ' il iiiyi oLjJI JAIj ^yij -cJj-s \. 

OJLH^J ^ i j * j j n I <1U .".I *« <4iaj| I « i'.r j 

(_fj| Jj-af JjL- 4 jloJLa Jjjl <LiUaJI Jjljjj (liliiL ^1 j 8 n ) £j_>AJI iilo J,'irj .cJj-fl 

S'^ji OLSJ^JI ™\ • 


(jl£*jl\ <—ilj jLaj <2lkSI (cj 

6^)-0 O l_0j]lj ,jlHI I | ( ft.l'iC ie 1.^ * ..II i ij fl"N V JiU J, -1 1 I A t'lf 

^jl <kil)j ■ )«' I *\jAljll ^yJI <Jo^LwJI (Jj^JI ^.idfrrv «UijLJI 

.JjliojII ^yJI Jjlx. ^ 1 * i ~i l Sj>*-a uj JJj-u i—S jjwj ^lll <4SU»]I SjLLI J^ojuoj 

<jLc .eljjjjji v ^ii)l L^a ^yjjl iLjiJi ^ 6i* jjliJI jjoj 

^jll £ j>aUI -jjJIaJI i i i.u ^ill a \ ■..-vf | - ^j^oj £_a 

• t IjjjjJI vj^LaJI ^1 SjjlAa Jj a n i <3Lk ^yij 6jllf Jj) A~i~i 

LjJil SiaLkJI JjLjII ^ahl H CiljljJI ^y-d eljJjjJI I OjI^ IjJ JL=JI JjjSj IjLo 

9 ¥ If y 

I j IjSj I i IjjkjlS I jyol I cjj^Li O li Luuo i Aj ii i r\ c> Lj Ijj <GJ~> ^ 
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£iL>jLui!1 


j i it. t jj . jk j_z»J I 1 "i a I 1 «K oLo j L J . I jlj^j jj| 1 i Ajl (jj t "n 

n •■" all jljjj A *1* » 3—»jh'i n ^gl ^S 4j| ^J| 4jjl^aJI I*Sj i>l ijjll ^jLjll 

jjSj 3—o j lVi i> (£\ (jV>JI jJj** v_ujj-Sll Yi I «K I) 

<LulljV <Lojlud <{Jj(jLLf ijiij . 3-aj ti*i n 11 3jjtiJI CiLiLajJL * 'j ' - » Ci La jlt J. I 

3J&Lc. “t-oj <j-oVI £j 5Ij jjjj ■ ■»- a <«ii oljj OjIj CiLo^lxLI jjJu Q 5] La. 

ajjiil) ^Ijjll jji Sjj^II oLo^LlLI 1 . . “~ j~llj CiLojJxll (jjJ ‘t-iLal^ij 

Jjkjj Luli Jj Ka jII ^jj .< ->.11 jLlu 1«< i ij ^ jj-olll lia ^_i ? ■ A j ~ a 1 1 

0 fi * 

.oUjkll <Uj 3 ^^vdLuj j <Lij Lujjjj Ijij-kTt JL^jo 

CiLijIxaII 

jjli l.- a ^ j/ - . jijhill jl a a Wl fjjtj ^11 ajlcl IxJLI l*«« i» ~ ■ ■•! Ijl 
■ ^ 1/1 tt Vl .laJI CjLo^MI CiVI «~ t -i l ij&i (jl (j j«~1J /jjjjVl XaJI j£J.I jjjSLII 

uJ^_>jll CiUI ttt 6Jj)' *fc n oLa^lxll (j/aflllu Lu^ji , j» SJI Iji. I nKj 

.(jli.^11 fJUJI 

Cul^ JU . (*i^ ll JAAA jO>UI ljijll JjjbJI ..I iiUJI (jl 4Jaa^La ^a>^i 

oll^Jll IJ-& SjJj^Cr CiL o^LlLI jj| .4-xj_uLuj | Jua Ij^c Luoa| e LjjjJ I apb 2 

■oLjkJLI Jii jjl n~ll (jj^ll J^alj (^ii .LiljLVI 


jJLuiI) Ljla jIjlaII 

(jiojj -£-^j-‘-u jaj (^ic (jl^ajJl ‘Lila.ljlf JjJill (j_o i_i_}JUL oLajl i ull Jjljjj 

■ (<.j II <u£jjlSLJ.I (jiml fll I j j « ■ —II jJL (j-l » at I I j_A i U-n.1[I a 
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iJIjj .SjlfiiL JK*iVl - ^Uiii Jl£j,] jutl LS - 

J^ i-kn iuLjjV oljLu Ha j,] ^ *■«. 

u^l JU-» {ja j*jI jk. ,i5'i\ La. Vii J^SJI (jSLoj <H «“•« Jl J.^j~ll 

1^1 ^ U^f^ 1 (J-® .oU^Jxll ^itli ,jK*3ll 

oUjHo <a.l^ J\ <_*Skj o$m HHIoJI JjOaJI (ji <oic p lijj • oliLu 
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Qd fl^la 


lj <ula.lj|l JjJ^sJI jj-fl ^UJI ^In l H I C i f> fl a ll lift 

L-Jj *h ■ till J_=kj JjlS-uj-U ^ IA n"i (JjJ-aJI ftift J^a jit <j| * L£j (JJ^U 

JjLuJ Lg-oJjJkJj JjVj jl&Lil .4-SUoJlj oUjlxll u j i a’ i <j-a SjL-uJI 

. JjJcJJ Ua ^jJj jJ 1%i <±^J2ill 6J^ill jjjj <Ul"irfcU ji^>linll (jl t 
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( q » v iaJ.1 - 4-^§JU aJIjJ ^^->>1 fijL) 



J j^ 1 " ' 1 “LLt La Ij lj-11 ijL j-*Jj ^jJC.jJIj iua l_>JI ,ji <U-aL=J I Lljj.u..1| I j ^£LI I K»~'l< , „ 
Jlj_^JI Jl<^ j^jJI 11a 4-J] jLa ,dilj ^_oj .<ij_»j La-S jJaljJI 
:JI Evan Harris Walker ( vt ^j£ju cv^jLa ^LLJ 

* Luj l <j j Lo “U^ iJj Ltu_j-s Li U i~i jj j li I j_a I^J I 

. L _)A-o til I lifj <LlijjLjj1 <LJj £-jIia| (_yjjLa , I & I a ,a 
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AjjmiIII fj& Qjjj&Jyi 

^Ljaill kJ^ju]! <J (j^J) •UaSlj ijt Hi <*i I oj* (ja 

<ia 1 *‘.' J ** * I I * ■ “jj 4jLabU 5 ‘j **■ ■ — H <L2Lla]l Jjlj_u uijiSlI 

<_a.l jj V (j-aj < J]j £aj ■ <_flI— ■ u 1.1 ^tj «Yi 1 nj if. iiLfiV La JJ 5-SLkll J j - > 1 < m~ j 
ja Ljj juuu (E= me 2 ) 52lUI/5Jtl£ll jil^j |jli illAj .(jl£ajJI (J^lj 5 jLjjVLLI 

JLu-0 M^LLII da l ...t I .".i^id l n LaJS 4 jI Aa^L^JI 4aiaaJI ^J*^' jl ■ jLflaVI 

>Jlg ~> <■■ _> j»->! [/ ;‘i iy-^'j I (j-° CJL) *‘‘ “ Lh“ 2mc 2 J 

C&.Q& jaSl <2 Hall ^ LjS JSVl CiULuJkl ^ «JU1I <XuLuj .SjSljll <2 Hall 
tfjll -^l! Jj ‘ajo^J^I/aa^V 1 <> Jl^jV jic. iti~ij ,ji jlu <J2)I ^jj>J 
Sjjj ,ja CxS^i UJJ&V Oj .t_ji n-i . i Jalj (jjjaSJj i2Uo Jj 

Jc 5_iM(| Vi o Ln^ ll (ja J J°*~- cljj Ij %aj oLa v L'n -JI (ja 5j* l j W 4-Sa-ta 1 $ _iL » ~ i 
S jVI Jjtiluj IjL . LjL^iV dLA2 LiLfiiUI oLjjjajLjjJlj oLj_pSL!VI ^rllaJj .<ulll 
I ' /J i .JiLjJI /nw UjU .LlOj 4_«j (jualj . jbuiU J ui~i J). _u»Yi lI 6jLc.l t£j»l £j-« llA 
lift Jla JjiLaaj (jajj .jjjLIaII jj .uYi J_l*.\j li'ijcl ^iaj jVn ~v ■ ( yuola jxL £_itaj 

.5J£alLi!l 

LuL^jV 52 Uo Cilj 4jyu5k Jj (jl Jia.'n (jl j jinj ll (ja (juJl 

i‘l q y j^JVI JUnt 5i>L^JI 52LLJ jQju ,jl jjmjll (ja jiul Jjt »i /i ll (jaujLilI 

. 51jL*i.l jjJI 5ijl<SJI aia ~ ■ »a~l ^ j_jaj LlAj , S5jj‘ij^l I aj^J 


^jddLaJIAja.ij4ji ^ SJjJa SjLj 


^JjC. IJkJia Jj2 jjJLI ^ajll ijirtjl ^jj_ajSk pi nj m^ll 4j^.jil 5Jljll ^2 

4aa^j ^iaja (ja ' < ^~* (jl ^.ili>ria<i*i V liij J.UxJill ^dc. Ijaa .^jijjjL^J JJ~t.aH 

d . a ifl~ <_Lat_jll 5Jljll j&lj Jaalll IjJ (Jj * I j »i.ti 4 III ^ ^ji .!■% 
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<£-ill f-A*? £ j*" t* lift Jji-Iy <u>ia jliiJ yJt ..... --I 

(j-° ^laai JS jjj Ciljl i ■■ "J LaLaj 5 ^ lj . .-. I /»>... II d ■ c ^*C" 

j OU.o jj jL-ull g- Ui'lj lift «<illj .<OjwjJ,I IgJjjJal ti t" *1 

.^,^>11 JLjJ&JI jljlal (jJt < j» . A jll jjc, Sj^jUL 


4j£J lifrVl 


jjjjj j-a-JL) <<- _ i.i- r iLj _^Jii ^yt <Lu£ll <Lxa.jII <JljJI jJcoll tV 


^1 


Cy> * <ln~*v n O L-V.J A 4 4 It 4 I tyK 11 qLiu liA l| < t-L*vj t I 4* ♦ » L.M ^ .Q~ | ^ . L»t ■ .,1 

,> oLji l*iI .JiljJI 


jlaclj <l=kj 4 .l<u.S.->, jljml (jx 5iulj4 ypd Sj&jil jljtVl jjli Jjuu. LoSj 

■ <"->,i <il.V» 

(x + iy) = ejSjll jjjJ 

f Jt* » t j^alAjj ■ ‘ Uifl -> .11 jljc.VI ,jc j^-alic. jj-'J . jLljlU 

ijIaaj J-aj <J <jj£j ;jl ajjb j i rt'ir g\ {j\ 11a iA <u£jll jljxVl 

JiojjI ^juLi 4 4j&jLI jIjx.VI jli"rVI ^ja ^. Ajll «j _4_*t< «»L 

•Jl54-l»ll oljoioJI y jjiiiiJI j^aJLI jaaalac. < Aia <ji 

*4jS (jJ] X <Ui»iaJI <Uai]l Cul£ Ijl ijlail Jjn.u ^Jc 

Sl_$j J^di. olij^aSIVI y * l_H L» jA liAj .SjjJ JS ,jj jflaj <JjSJI lJ le. 
^,-lcj .SljlJI jUaull 4 1 ■ »j (J±-a ^ (jilAaj jjjjjSJV I j - f h j jl .Sjj JS 

. Orbit jlJLI j> uu l ^Ualtl lift ^Je. ^Ilii i^iali. 
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5 j_jJJL I jjjG Jj_oj (i) ^ lj.nJil I jjjJI jjjj i^jj-aill 6 j-& ,ji 

o p 

jjlluj yjiju sjj^li j_a in 1*1 *fc"i <r,< ^li ijiji - 

(^Jj Jj-a-ij 4>° ^ ll< ll i <(£j^l ol nKt .<t.^tl'A- ill 4 a >o 1IJ 4 iSxSaJI 

tr*l Ij-S JJJ . ^a.ji .1 Lftjl mn jIjILlI ^Jc ^ L c“ * j n. ‘i ^Jc. 

:^IVn | ,‘WI 

I jLi .il a m- i. V l J- 4 - ~ ij in Li A i ll 111 *1 JiLa. Jli TiVI jit ( WP # \ ,jAj_all 

.^lisjJlj Sjjill (jjj ijjLjjjj 


<ja.Lu> Ja.jj l^jLfl <JjVl £jjll 2 Jj-*j LajAn i<jSjJLI jlitSU Jj *i g~i (£\ 

fi 

V IfjU l±Jl.jJ .(^-.CJI £_)^U^ 4 jJLui 4 tfl 1 d jy f at I LfrU Q I . >%* A h J-L 

S<JLJ I 4-o-laII 6J-& 1 I «* * i d X ,^] jUai | Ja,jj I ^ ’>Q 
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(jLklll jjaJtl 





jjiiWI jjjJI 


<jS_ 4 l jIjc.SU Joa-B 1 * *1 fl 

Sjj, <-i. i_ i i-> H i<lJLc. jtj-ojil JjjJ. 1 iiSjll ^ ~ 

“J-" frfb^* it y Lftjlai-a Sjjj «_jS_>I.I j^jJI jjjj Lsjic 

k_JLJI jUaiil jJ^uij fr>l ->" i .1 j YJ ... -V <I£ jidu X CulS Ijl 

,.q££ ^j .,, ^ 1 1 <ui jiij j^jll <jSJ.I ^LJI 


Z (j 

: UjLucL iakjjJI LjJE LL^aj Webster j'.-.j » . >»■ 

• Jtt “y u* J] o* ? L*^ 1 <5LUI Jiil Jf* 2 J> V 1 
0‘ Louis - Victor de Broglie j.£SLi ^jlil \U£ ^ 

<llj <U <^1 ^,1 ^jlilj .<*.j11j 4^jjwi 5£j». L 4 J 4jjUI ^L..->Vl 
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5ia_JLlI jjljjjllj ujjjll I (j-a J-4 (^jll «,j V<JJjj Qjlo tlUjSk .<UaJ <iin 
. 4_i (jjsUJI JAaJtl JJjj t.‘ll~ioj j> i hv JS Jjj jj . ^i itia ^oui3i 

<fc£l X J^jJall j4j i&Uj\ jj iii 8 il JJU I aj fl ajj ^ jl I <JjL*!l 

p: 4jSja. ‘UaSJj 


.d&Li CuLi h J^Jail jA X = h/p £ua> 


4 ■ fl~"> a a*\I I K ** 1 ^* * ^ ^ c 4 *. ..I i..VI 4 II ..»tl j| ^jAjjjl ijijui la iflj 

Wikipedia Li,lj > ii/l'ij .Cil nj m ■% 11 jj~ j »J^I ^a.^JLI iJjJoJI La 

;4j| { jlc. (jjlfxajSl J>lall 


Ojla h itua. iXx = h / mxc 4j)LIL ^iuu ja>au ■%.! ^ajll jjLajS JLjia 

4 4 4 

Jac. 1 it& KuIXu Ljjax ^-u.ua11 cILwjjj ,e jaAII itjjuj C «^auiAll 4 JjS ITlX 

* <j ^^oUJI ^ahjll Jjla (j-o ^yail oliLuiA ^ If, ^th-k^L 


jkLa^U “U^II jjjliaji Jl^lj .<U ^UJI (ja.jll 4 j l >jxajS ja i.i t i. JS1 
fl i ii >bU 4-ia.j-ll J l_jiaV I j . I j .it . a.*.OI ^lll La a ^,|jj]| Jig *j *« -H 
Jjl"wi jjJJ ^ i A n*ii ii I -j a j . l.j.ir. i a.i.OI Jjiaj 'Jj jJLloII ‘Lilia ,*i^j j_i^Vl 

JC-Ljjj <jl .<J <>oUJI jjjxajS JiU. J^a 4^jia. 


Lajlc. Ax Ap i h . <<i£jaJI <l<v\j jnll JJ-altl ^JC. i^jaLk J*Sifii 

4j_aS J. V .. n - " i jkAC. i ( _ f ^.jJJ Qj ~ij JjJa <ja J3| AX £-ijO} 1I J A ~>.~i ^Ae. JjjSj 

jj D 

ja(J ljSj ,4iLUI iJaaj <u>f\ ,jV IjL'ij mxc. _jj^i ji Ljl mo Ap <£jaJI 
aLlu^ ^JAJ 4>qK 4 _flLLa *mxc 2 Jj-o j ^ I jjl LjjLm^a <iU=JI JJJhJi]1 

• X tJ pli 

£-0 IAA .^^ll JjAJI jljJLol ^fi£- £ t i .11 .-V j IA I JLSJLI Uoxu <<.ulf. P Uu 

<» 

:>LU JULI .J^=la 1I lift A i tifl l. u .i. u 
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L Jiuul Zj*<£La (Lja «JI Jill ^jil JjIlqjS J^U JljJ" 
olj - f J ■■ > > 3^- (J r?* ■■■ ’ y^ll - JUJtl <U -> 

. iuAl 

J>U jlji#l (Jc. Cil n_> 1 .1 -0 1 jaoJjj 3^ CJ 15 ' ■—9jjm £ I.AA 

ia.jll) CiUj x i ^ H 5£jjsJ jaaJjjjjM <JjU_a 5 jLj£ Iff ^LaJI ,^>11 

.Sjj— all (jic t (>sjll X Jjadl jljlttl (ikjjll 

y(x,t) = Aexp[ i < kx - wt >] 

41jL* 1I Ji ^j k'u .i i j .<Jjljll itj-xJI W JJjJI k <ia.jJU 5« ... A 

y (x,t) = A exj 1 < **•“ H = A cos< kx - wt > + i Asin< kx * wt >. 

(jiaj LSj . ^Lalt l e^aJI JlaJ i Asin (kX-Wt) <Ui <_iS jt> JJc ^Jb <11^11 ftjjb 

jlj-tL 5JLS-o-tt) IjLui t «X jLsul 33 ^j «j •■■ ~M - 4-a^ll 5Jlj J 

^aULxjj V . f . w ., ^ 11 - 5a-jll 511J l-Iloj Ja.i 3«ji ^iia-lll JOjJI JiLa jj* (5i £jJk 
5jiLxiVI jLuVl ,> ja.lj J\ J .Kaluza - klein (jjilS - Ij^lS jju ^uL^iill 
O^jJ* ,_ylj th* Vjjj ijtjVl 5_ij-Ui 

JJ *> » ijl (- J I nl i n’i (Jawl . ( jkaJi JJU jJbj i<jn^ll 5aa-jJLI 511 .ill j‘ ■ ■■«*! Ill ,j^LaJI 
JS Jji JLall cLall n -v liiJ <j-a.ji,l 511 all ,j£l . liDLc. 5 . <j l I il irVl 

Sjjj^all J^Sll ollift _j-=wT (jLS Jj-aj yiiii iiilljJ . IfJLa lilac, jj jl ^^ia. ,5JiaJ 

■5i£jll jljcVl (J-B ^ I jVil l ejaJI i-il-3Li~i.nl (J Jc. ,jj_jjl5 ,jj£il <51 jjLb 


jr 11 a (Jl AJlill 

OUjIauJI - AflUall jja JULUl tHiSi\ 


3® P I i n j^Luil 5j.m*ilLj jjJLjJI (jlLLJI ^ <L~ 
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3 I ^ ■ ■■• La J-ajJ V <GI :<LiusLiJI 4 it m'l ll ^ (1> J~ "“.' I I 

. Ill ^j-aLriJI (*)»$ Lfia j_i£l jl pj-uill <Lc._ j-mJ <-»j l mo j jj i mj 

jjaj 4_S}L*JI l<* (Jj ■ -■» ->.11 ,jiaj <<-aol_»JI <j ii iiilI 4ujiaull (ji <11 11-6 ^ i_ ij * < i ) Ij 

1 ( 3-0 Lfj^4-lj^ll 

m = mO/ V (1-vV) 

<IL^ ^m aJI dh K m 0 <(3_£^aJI elil <fiSLil) c^o-xulll 4fi^ll ^_a m duA 

I ^Jj4j . c- J_L^I I 4X.J-UI 0 4 l^ii Cuuul Li UjiaI I ^.J I.It V 4 jj SL J I 

;«i 2 klj]l ^jLuj V fC jU ^L^lu Jj£j jxJLMtaJI 6 jLj ^1| ^jLuiillj 

•4il^-W LI 1 aJLJ <fc£ll ^UJLj «m 0 Co^jui ^ * * * *■ ^JLxll 6ii 

m = mO/ V (1-v 2 /c 2 ) 
m = mO/VfTl) 

m = mO/ 0 = 00 

jl-iLo (^Jl ^l ~l >1 lull (^yJI <flL-eJ 3 l>£ iilfiVULI S^y V 

.^Ljuill j ■ ■ ..o~ll (jl U 1 I > Aj <HS 1 I 6 j-* cLj -il l 5_sLLJI 3 -° 

(3*Sn 1 V <11 jj* 1 inml (3<*■ Ij^Jj .31 jl juuil ^I clujoiJI (_j.il jl 

<<ul$lV(il <ual_jl S^a LlAj .- j■ A1 1 4 £.jj_u (3-o jl LjLao Icjuu jj mi i 3^ 
J-la'll (jjuaj (jujJa 4-aiLt 6 .i ^y] 4 w,»‘ilLj . ( 3 ^f-* L?j J ft H f h* « I $1 < «_i ,_yuJ I SjS3] I 

3 ] lluJc u » .i V i V .^Jaljil (juuC .1 f-f-fl u>ia 3 jjl=i (_f * -■■» ' 31 (^] {T I " *» » L“l lyjj 

3 La_>uj 3 ^ • Jb $ > 11 3 d I—® j I J ■ .~( ^1 ^ylll oLo^LjJI aj-A Jt La-ji 

John Earman : 

[ \ ^ 0 0 jxLc. 3 1 ~ ‘~ " I (j-Ajl ’^a-jl nil < ki^Laj 3 1 ~ ■ ~ " 1 J-a-J \ • jiLc. ^-£ ' 

jUa 1 flaaal 3 d d ll^ill j^* a 1 Loj i_iju.1i 1 a .UC. I^ySulLluujVI 3jlj-oll <JLa. (_y-l ~ <11 
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.<‘)' C ^JI 

oH*-^> -*-»i ^ *> ' ll <=LiSl ,^>11 J>lall (Jj—a ^jic. 4-ii (ji, J I j. Lij_C.J 

• ( Z *LajVI) kfjli OXj ^ ■ ■■ - . I I ^_>jjjl» <V <iki. (XjjiJ.1) 



Vp = VI X tang a 

4jl».jJ.I <]ljJI sljj| w II-J 4 ■.^■olMlIj 4 _l_i_i |\lj [ d l-> « 1 1 

\# J££ll 

X JLjia (j-lc. jjJijjjj <JjS <J <y US , ~v .,i,.i., o jVW.i-% “tJU. JSLiill ^ 
loa £-aj 4 J>k jl-ij-al X j>=J-l Ji-uJ jLiliVI <£. J-M, ji J .~ «~- j 

X j^aJ.1 jljj_ol ^Jc. 4ja»jil <jni 4jS[_jaw a 11 Mail 4 l-*r lj~oVI 

CjLoJSj . j » aJ. I JI i ■-. I ( jJc, ». i ■ ..-vl I ^ . Aj I I Q > U 4 ,U al l J~ ■.. 
tX^- J J ‘ “J J 4aaJI (3-° I jV IjJaj jl itiTiV I 4c_^ >-9 >uj 4 .Lcl l 

■ ^ 4j L£ ^ f) Ja. ..V il I 

Az/ Ax = tang, a 
Az = Ax tang, a 
Az/ At = tang, a Ax/ At 


/A’.? 



■•O* 


lim At=0, At Az/ At = lim At = Otang. a Ax/ At 

At A= 0 {jl <ILJI 


Vz = tang, a Vx 


(jty (jllijLuil# a' «a (jjiljljll ,jl <Ja»AU JiiJI (ji 

JjC * ■ ■ 11 <ui*_sJI 4 -C.jjjJI Jj ■ ■vll j^u dijJ ,jjb.VI 6A*L*la 

,jt <UoSi (fl 


V 2 = V 2 z + V 2 x = V 2 x+ V 2 x tang 2 , a = V*x (1+tang 2 . a), 


: 03^f 


V = Vx?(1+tang 2 .a)i(1) (t) 


r 


<Culull jLwjaVI <c.jj-u 


\ 


WK-JJ 

\ 


<LIaJI jLuujVI 


1 _1 


(Lki Bj <^jil jLilil 
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4-oj X I ^LUuaJI • . J ~ c > 1 Afi -4_jLi ijLujjVf 4r j... ^ j Uil l . 5 j . ^* 

<J}lj JJC- <JLa 1I J j i ' .u uic. .cj-lA1I 5-C.jjjj jjLajaj (£$Luij 4ifcLfai (jjSS 5 U.-J 
ia.jj A • 4. 1 a. j . 8 j 0 V , • • (_jul n~iH 4jjlj 4 n vfl t jjSj 4-a.jJ A“\ L fl ...I . a * 

(j* 4-Cjjj. ^Jj J.. r > j l jtj '!■ •> ! I (^jl ,j-<>j 4_nj villi! .ijLfljVLti ,jj£j 

t>» <=vjJ ^ <Jps <£±J* (jJt X jj.aJ.1 vj>«-q <GiLa .j 

• LI^jVU J | juwoll itjjjj (jl 

V = Vx V(1+tang 2 .a) 

V = VxV(i + «) 

Vs oo 

S f 9 

<C.j_uJI ,j] (J_pj La 6jl*_a <(jKjojji cLtjji ^ SjjJU Oiiijl itLpVUI (jV Ijiaj 

^ jA t.ill ,jj> L$jij (J J a-JV-l £ j$_aill ljjS J,V (j^l .(j-i^a-aVl AaJI ^Lu’i 

. I j iK 0 4 jI^VUI dpi (jl jlji,! (pjjj 4-ijL$jV <ilia Jja.j 

k*Ja>.SUl 4ikidlj IfiiUI Acj*dl 

j I j J La (^| Vx J (jpLj (jl (j ^aj iLa <a=^ • L$ j a (jjSj ^ill dajaJll ^ 

(^jJc. 4_2jlj Vx (^a i~l) 4 n.'tl ^ I i/tVI It.Aj a (_L_oljj ^ dlil .,jl5Lojll ^ ji . ->J I 

J ij Jj c Luftd l jjLij 4^vpJ (■>_> < <it« (jl (jApij (jl (jjjLjj ^4 IA 5Tu 4 jv.j 1I J[pa jljial 

(j^u V (^4-vopflll 4—ilA_&JI 4 -C.j ,ttjI^ 4-_i_jL_4_j V 4 f j ... ^aj , jLjul I (j I j -.il oLla 

*4*^ cr* J=\jf ul U j -* ^ (J-* _> « ~> “ ■ _» 0* cr^^-* j v j .xvt_ T .il 

jw ii T. 4 jj) U~i mi ^ill ^. A jl I (jl 4 ij a-. £ 7 1 Vil < nVI Ii_A jjJI 1*».>j d ■ i*j ■ Aj W 

■4 _1» lA jaV 4al r*l« jJb 4jjL^-jV ic._yxi (^JL J[y tw-JI 
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d W <JLL=lLc I \ ^j-11 I JjJaJJ A \ \ J I 6 JJi i Q « ^* > ^jl 111 ^ ^ J ^ 

^LlJLj < J ts\ i a ^j-i-C. I j-A ^_S ^1 ^jl cli i l f - wi ^kl I 1 

I \ , » I^JlS I ^y> , Ijjh SjiU .jlfLo^JI Jc. cLp-^J <t_iJlCLaj (j-3 Sjj-iil U^-> 

d . Aj W Sj^il ^jj-3 !J^jL_u]I 

j-jI 3J U_9 ■ dJl^ ( _ S -Lc- (£_ y 1> jj I o^-°i ^ 5 j _>Al I j I I j LAj I Lll 

<{JjQa ^Jl ^ "" d l""\ 1 1 | I r,~ ... I 111 a t (dJaLLaJI^ d 1 ~H | jlli-C-VI 

. S jjil L L$I Lul I Lu l 

ol o l Z' ' . 1. ^H jjla tCil n I I M -N II ^jLd-Jtll Jfjj-aill LS-lL. < t_uLaJI (j-l^- 

d l"< 1 1 d t. ^.1 A. l \ ^ dlJJL^ 1 Cj ^ LS^” ^ I I _ W * \ , < 1 '^ 1 1 t Lo-Jij£. I 

. (LujLaJI j d h<l l J a ; jlijl) (_T® <t ^7 >c ' «J ' "-^1 1 (_ n 'i ~'^ i I ni x. L^_jJ | 

jjlij Ll L$lJj£ jl Ci Lnj < na il ^j-lc. jfAJJ <j| ^ >=>-1 lj-*J 

I..."■ jLUjl d<-j ,..' ..^1 1 jji,jjj Lj^c.j ^Uc-j-tlj-a <JjL^o ^ nj iiiQl 

.f^JI li& jj-allUJI dljiaj < O Lj-*-Q Lj_> 1 Ld Lu__yo-d-a Jjid j»J I jjj 1/20C. 
Lcj-^i ^1 pj ...-Jl J^d J\ Ja.1 V = Vx^(1+tang 2 a) :#\ <JjL»II 

:Sjj■ -->M ^ 1 r a jljio w_jl 1 n% ft j <p j t Al I 


7S6 



<C = 1/20 cV(1+ tang* a), 


^(1+tang 2 . a) = c/c/20 j 
20= ^(1 + tang 2 , a) 

20= *^(1 + tang*, a) 




tfl tfl 


tan a=19.98 tan* a = 399 ^ ,>j 
AV Ujloi_« 5jjlj ^ ^|| 


X Jjp>a Jlj3l jjxUI 


tSA Jaj ,> #\ JUJI 
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AV 2 . . all jc. a iyljJI ojlj LJS <il V = V xV(1+tang 2 a) SbL*il - j l~> ■ 

0 & 

.iil^VULI ^-u^ta-U < > I j_Lii jjJj a Lojitj .Laii <c^v*JI jl jji 

a j. ^ 1 \ ■» 11 jji i,i V tej* All <t_jjuu ^ja ^Jjtl <i| aLj_ll Sjjl^jll oLL^lJI 

.i£ii. ill 

.iaUo I I » »*« cj .All 4 c.j_uj jit <il I"■■ -~<j j°l jj ^i,., 

0 

<1 j n^v Jjjk^a-aJI (ji<u ,Jlj (jc. 1 A tt m = C*/E. :<jjiii-> 1 I <JtSJI jljia 
PsfEc^V :55iUJI > <kiill a is jit ^..,^11 - <^11 (p) 

«(X) j^ alL *\ » jjJj J j i lj) AV 4_2«^ll JUsLaj) 

*(jj| <5 jL^jVLa 11 ijjLadhko <*^JI ^l^VUI LjLmj-o tan a »■ <■ 

P= (E/c 2 )*V= (E/c*)*V = (E/c 2 )* infinity = infinity 

^jL-oj 5SjaJI ^ji I 
E total - V(p 2 c 2 +m 2 0 c 4 ) = ^jl^iVL 
4-2UoJI I j j 8 »~i ^ AY jjji <uLk]Jll (j| LiJLi_a j Vi i -> 

^ * AjjIjJI AiC> AlKlI 

jl j^-aJ ^ * 4 jjIjJI jit <1 jHJ 4 « i ..*« II * ^ ql *y|l jit 4l7\H .**■". jj Lij_tJ 

• ■ .?c-, 

m = m o / V(1 -v 2 /c 2 ) = m o / V(-1 (v2 /c 2 -1)« m o / V i 2 (v 2 /c 2 -1) 

= mo/i2 ((^dlif) - 1 ) = jL^ 

• _ = 

\ * I <ukia <££ Jjaj ^yii lia (jiaj* 
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X jlP-JI (jllall 


4 o 

^ it n <_4j V jjjj < ^ • 3jjljil Jjc. “LiljjVLo 


I - -.f > i -r <* 


X= h / p = h / infinity = 0 


X: )» aJ.I ^Knll 


k=2 plX= 2 p/0= infinity. i^Jj k ^jll jjJI 
Ak = k- ko, Ak = **»- ko Ak=®° 

li ne'll I ^Jc. J \-k~il I jx-lc. <Jj(jLa ,_1^1 ,j| ^ lUlmi <idlj I 5jL-al 

Ak *A x > h/27l 


< j i n^r iaiLc. Ax £-o Ak <U^lc ^ 

Ax S1 /Ak 

liij < l jl*a ^uxoJ AX (j<rxlti i jjl (jS jU (jj| <<jl^JiVLa ^jLuu Ak I jl_j 
i ^. ,,, -w ll - La.^11 ,ji ^Sjjj Jj >“■»’ > i.i 'i j 5-^>=x f J-* ^^ixi 

UlUl <UaAj Jac. <<LLiJj 4 jjLjLo^j 3 = SO? * I 3 = 87? (UK c 1 uA Q 

Y(E) = (E max) e* < krA "" w ^ = (E max) e* < krA " * w l > 

E = infinity = (E max), then, e' ^ kr n " w ^ =1 Therefore i (kr A n - w t) = 0 
r A n = t* l/T = 0 :,jj] p/I* r A n = 2 p/ T*t, T I_>kij, k r A n =wt :,jl jl 

IjjlLuuV I ^Jl (JjuCU till jj i \ * 4 Ufl ti l Jjlc. ^jlSLo V <j| g*in > n't 

i ii ■%! I 4 U j jl.. fi\ju\ ^Uli-0 ^Jr. ^KJJ WP # 2 IjJjiill 

<1jla jljjLol 
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• , i* , 

:S ] jjLall ^Jc. J.'-k"ilI ^Jc Ijjj! i_i~i < \'i jjI n i LAil 


At *AE = h/27E 


At = 0 :^jj| AE = infinity c»il£ Ijl 

>X. jiAV jAc jUjuiall - <L*^oJl <UjloJL ^0^11 <j| ^UoL 6j-Q 

I q j Lm a J^LL ^Lm ‘vSU ^JajuLft ^ j^u WP#3 

.ii^LI 

tJ lC’ Jjiill 

Jtj-A ^a5v) 1 jAiil ol i K"i Jj-oj * ^ t*~ QJ_>*iuoj 4 j eijL u I ja~'ll jjjLj JjI 

n ji"i< I Jj£j]l :jk>\ «Lamp >_u»V iaJjlj Cassimir j *"*jI^ j-jjLj 

<JjJs jl- iTi . /i l jjJc. <lLi.j eLul ■> j m ■%!! ^ic ^illl j_uIj <(_JLc ■ ° • 11 ^ j ~ q jj I 


z <t-A^_>il iJ J -> Ti < Lli <<ialj Jjjjl i_ij^a <LaJuj X jj -t 1.1 *.. -^.M yJjjj (( jjj 

6^4 AY ^ 1 ««■*». 11 jjL-\_ u ^ i~v 4 iU"wl I d r j mi l d H “s. ^ a 1 a^C 4 t ■ v> a I > > 4 l-v < % 

• (gj > j- n ll <£.j-i-u Jll) (jliajll ^-S 1 j j l f , J j mi ll 4-iS-aJ 4c.jjuu ^11 (£j_».l 

g , 

Iji W^ . / i jkj « n ^> 11 Jjj kj j .(£jA| Sj* <Jj£ yli J ijl ^litt ^ It ^jiUI jA lifij 
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I j. 1 1 " OJ^i ijl l-^-l U^HS tr* < - l L< ^ t L ^ 5-tj-uJI ,jJ] 4-a^jl.l Jjuaj I - <*■«• 

If 

• ^ 1> ^jiAj oajj^V 1 j** Ofjj ^1 v 

Bouncing Ball AjjIjjjVI SjilI 

. JliLa.^1 ji-jJjc. ^jjlaJj (JLa-o Cjjljjjl Zj!L 4&j-^. 4 , X j~ a 11 <J|jJ| <1 -v~ 

(jJj SjSJI 4_jjj(_aJI aj_S J i »~i 5-11J—ill .5jjlxijVI iij£ll j >j l '■ > ■ ■■ -• ■*■ I 'ij «- i 
4-S^Jall oljjJ 4 J i njU I it 5 L1I AjJill jjlfl 6 j£ 1I ■» 'I*■ j -~ Lsjicj .^jijVl 

• 6jSill jjjj JJjJ 5jSJI ■ i jil < ia . J UJI 



ijjljjjl SjS 

.■II<~.^V1 -.t '<- ^ < il^~ JLxo 

In .ill ^ i ill 4 ^ * 4 I |7| Lq i |||«> ,J 1 ^ jj-oiJI Ijjb ( ji 

^jc Ijjla i iTijj LjU Sji tJlii i i jjl jjLiojllj I SjjJlII J^uoliJI 

4j| j£jaj ,jl tllilr .<Lujl-s~ill CiVUJLI J*»i^*»j J* ./Vi Sjiiiall ^JIMJ[iaJLI <j| i i-v~ll 
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- _ „ * 
jjLS Ijl .<LujUJI oIj i II ^ *"« pI t A all i 7 j jjlii — <-oL*JI 4 11 i-jjlil LLlL — 

^lajjI L-fl_^juu jk xuaII ^jLfl I ilaJLft jjLuaJI 4 Jl1Li ^h_l-jLLII 

6i^o 6 J^aJLI iflLtJS ^if.. jj-UlLi ^kVI C^UJI jJJ <uSu 

.^JjVl <la,^k^U>I 


4*dl£J| A uwiUl Ajjlalil 


^»jll 



i til lj . jLajVI ,jbi-aj > j& ^1 in >Vl djaai i‘t_i^>L=JI <1.*■!! 1 a .L 

lj|j .<jzjju it j al l U& f. ul , ^ Lilly Jju JiLa. Ua a ■ ‘lj -v ~j l aa ljJI 

(_flj (j^ull J j» ■ <*» JAUUJ dllji .(jlill Jxj l ji L,a a t <GU gj-^H 3 r j ■ ■■» .*■ 

J^lj OJ^>ai f+ij-* L»l •i K^ » » ll liA JH jLu V jj . JjVI 

f 1 “•> ! <iJjj (jli «illj ^jJI <iU,l .^Ic^juJ LLaJa (jLojllj jjlill (jji a a.I j} 

4^j-aJI ,jil Sj^xIL •e j -ta tl l <-C._>-uu < ajLj ( jjj]l JiLi. (jlill (JiLa. 
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( k J ‘ “ >1 1 £j-il dlill JiliJI ^jUl ■ I| ~I <J7 jj_ajll lid ^ ~j ■ - -- II 2 . ^.J 11 

tjlill JlLa. 


^•jll J»j ^ SjaJI 



LtmVl Jal 



>lllil .c <£.jlu f*±*» -^11 ic.jj-u ^gjl..i~i X )-i -»■ - l ^a ^jjULi 




jLua 4 -koiS l AiUa 

J-cIajj -JJjl m i ni l <j-il j) i7i» II KjaliiJjm]^ll J^al jjuui Lid <> 

L>^J c ^ 1A ^ ^ ^ S^-aIi—U- o (ZPE) ^j-SL-i-O <kflJI 4 fll t-i ^jJ ^ fr 4 \ j lA*>l I 

{j* J j ijjlaill ^j l n*i * ul j ( j-a ^ Ci~\ . o £ j-a. <J}LtJI 6JLA jjl ~ii 1.1 

* Lij j ol I ^J| jLu^ 4 U q 111 <3Lia m $ ■& «<■> iiLual J^La. JaLfl 4 ijLi^iil I oLAaIhII 

I Jn j. oJ ftJ J JLU ^jl*n i n % / J 1 M l Jau.u ^ic. . <jjL*il 4 iK *. 

tjl . r ^ U ^-lc 6Ju^__i—x-U 6j«ii 4 t *% j 1 * ■ 1 .i ^ I % a Ij 4—i_»j!—aJI 

* _ 

(^uLujJI Jl IjLuuluIj .jfl Irt 4 Uflil I 4 01 LI ■ . -»- 1 tvM I . I \ it >t I ^... «LI »i 
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4 iMjj 1« M jj_o J-o jAjus> 4 UflVll 4_flUo JL^a ^lA-t <Uj Ij t.u.nJ I <Lujfl^ll 

V. jjfll £-0 ^oLaLs^VI ^AA jlIjJaVIJ oljJjlH ^LAA ^yA l_Li_i^jJ 4-flLuAJLI 

<Ruedo jJjjj <Hdisch ^ < *uL a q * <->j 1 j_j&j . jjj— jJI . ^ ^ Lj^lo u^Liu 

<ijua^j ^ I jlI iAill :<ja> >11 <2jjll (\1 ^Ix. <Puthoff HRP 

j jj * >1 S^JjJI ^j-jljll jj >/■>all i, j_fl_L-£=» 4Uc>1 1 JL=JL Sj-3 

*lSj . jiu-a <Ua ilI Ci^U-o £-a i iii ^ kll JjLfl Jj ^jJo <jC 6 jJmi fll (f *««•> <Sj^. 

. ‘GI Ij-uojlal 

^jLjj uJ Ulft ftjLltlj I Jlo) ^Ll j>.1,i.ilJK j*-0 JaUjJI j^AJ 

^i-ua <I ni\l i JL^a ^j-a i r\ ^J-kg.iJI <iLLj 4 \s 1 >j ^ K cj\-&ja <£jaj ^il! jLuVI 
JUJ. (Bzp) 4. _ i^i jU lli-II oLSjll oIj-jjG % a ^ J)-oj xy j. >.« 11 < w i,\,i,.G.iI 

4.^LlJI OjI^J Z 6 La »V I 4 l-s. a 11 oLii Jqj_u4 i*Ij^Li . «.ViA*t « ^ If j Q . ^ 4 Lfl'il l 
uJjJ aa 4 J ^fcf . £A L»Jj2a Lui ill Bzp olrk ^kjLj ^yC. 4.A.a>111 I jgj jj l 6^5 ■ ■ *■«!«** oLuI 
J, $ ‘S' i ll fjC. ? A % L J* 2 Jj 6jJi L&jLa 1 f L LftJ l i-u-flj £jJL5l ^jjl J-ftVl <iib>L 

.( oi )"^fj]l 

<J-*» «: LjJ-il lj fi IjJfill tiij^ijJl^ Jg 111 oil I £-5JX ^£jll| I J-k2jJ 

.4u[^ulxII 4-uj^SJI IS^llijll oLjixiI 

JS 

lj.J.lJl fl . 1 Aaj Aft-fl yj “4 1 * tj-C. jkjii .1 £-0 6 ^lc.| JJ||| 4 ~|[ g- 4 jJ 

tr®J -(cO^I L»^a« JyilSj iujLaJlj <d£ll ,ji (_jjll) j£I5uJI IjJL lj_ia. 

.Sj^aJ. 1 (jJJ j l i /t <doliJI iflLLi ojjc. .JjjLu 

IjOa-a jrjajJjl^ JJaaII \±* 

^ Jj-a jJjLm (j-o L=>jj 45 aj !j I I j fl') Jjl ^.ikhu'l <1 i*^i,.u^I e I ij i all 

<5jj Ljjjjk I jj jjj^.11 <itL ,-.L.. l i al l iJjISJU *.. ,.-J 4 ^^^11 2 , 
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Ld Jjljj jjlL <15 j*. i±j& <j*iLiji <jj5Li -U ji.Al l 

J 

CT^ *** t * ^ J A ( ^ i , r> ^ Q <JM» *iS*LlJI •-jk" < ■ ■ V llj| JXdJUI a JjlI 

■ 4 jmlAj CifljJI 

4ljl_*_o 5 jIIS a <i i (X) (p) *L5lj^JI <u jjj JJ-aJlIl ^JjJ 4_luuJL 

iSjt^^all ^jJc. 


ApAxEh/27C 

ty® 5SjaJI <UaS$ £-n*»jJU Jjj 33>U]I (jjjj aliji JSLjJlj .ilti^L OjIj J-A h 


. lla>j^u 


jijau 



JJ*^ 'll ^J-*J I 

4 ^aJI <Lu^ JjLLo 
<Jjliljl SjS ^ j>«i 
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<J ^ jl 'V ' > L$‘l U 1 LfliUf t5 J i_>“i^ <_><=>jj-il ^^YX ^.U. ^ 

£-o <j\i I H ^JI « LjfiJI J~aL*-Ij jj .^£]l K >'.!< ./, ^£jL_a Ja.1 I iij < [ij»Lttj 

Jf J-i-4 I LlAJ I UjjjJ-U ^yUO> J | 4 fl i fl -s. Jjj L^Jyj jv LxiiA.^1) 4 i 1-vAJ | 4 «vl | 

^Jjia J-^.lj jvxu r^J I £a |^J-aI . X n q < JjLJLU -Aj l ... » 

^ jLeu j . JJ t il ^J_c I jLj—a ^LJI dlLjVI £-0 Lg_jl Q 

. Jd^JI jiJ£. I S i . a J-ajJ lj 1 1 uftj jv.iQ » | » Jj ■ >*>j 11 

a 

JiU<LLa3 ija 1“ Jj J Lw V j J - a - la ^lc ^jdut-a. Inj jjj Ladle. ir »*<H |jjj 
Jjlj-u ‘dllj £-aj X (Ax). j^ Jw l I J1 J -l— o I ^jJc, £*uojll CjIj i 11 ^gji. i^Ljj <4 « -^jl I <j]lj 

(Ap) <C£<ioS jjJLllLj oljail 

J4*-J I i Lil Lj 4 i ia"k f 4j) < i n * 1 ■ ■■“*- U t 4jj l< * 4 lj | 4 f. Q 

< ja , ^ JjIjjli jJiuujV j^ Ck . i ll ^Ic. jvt in^ll ^aj j i . ^.11 Lj l. .... 4$^J| ixaS ^a 

UJ^ 1 ^ 1 9 --^^ 1 X. j L 5 ^J.I LftK SdLjJI JjjLa l a e. 1 * A" jj 4 ~t K j ^ 

.<La_ijj ^jJ-aSl (jll <U_a£ Jj-iajl Jj-oj I a \ji .jjLnail ijjLoxa ^jm-vll 

CT“*^ yi 4 a - A j-a jjjii <Ulc. sllaj • ^uu i -^ . l l X J_ja. <11 !'■■ Ajlal AftJj 

■ JAr^-ill jkjc Cj V L*. 

• <UaS/^_L^Ajl <juuilIL J d-*~i ll ^Jaj £jaljjl_6 ]jia j.a-^~ jJt I j_Aj 

(h) villilj CuLil ^Lj j < 11 . a.^jll <4_ujL^JIj 4 h<l I j ■ ^ a 

^ Ljn^l I <_flUaJI tJj^L OjL t jLljxI jj^AJ c LuLLuljJ I a iU ^ ^ i j a*.1 1 

V ^ *■ *-* >)I lift -^>i3 JU^ 3 » LjjI ^liajjJJ ^u_iaijJI I ( j nl i.iu jjjJI (<-aS_^aJI) 

U* i“^1 1 " JJ_a_JI jkJ-C ljj_o ^jjaj ^laLjoiI CuLaJ 


- AlUait JAalj ^aAC 

^LU ^4J iaiUJI IJ ic. Jj-.rt-all jjisu . jaJ*J ljul I a.L 

:*> W <>jJb (E) 
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AE At > h /27I 


AE > h /27IAt ,jjl 
jljill 



JTjjjjfl-A J.l-v'ill jkjc. 

<5LU I Jj LLa 

4jjljiijl 6 jS ^jj-aj 


U (J-^N ^JLLJI ,_y-A h (jl i-.M.*. ->■ !->_■-<■ ..*> ,jlSk Ijj 

jljJLol ^Jc ( aj ... rtl l lii 4-SUeJI a j-4 jjoSljlj Jjjl .jjISLojJJ * ■ ■■■ 

(j-® d>^ ob^ 1 **-^,>-^1 4-5UqJI CiIj aa i (j^a-aljlu I .Ail . ^j-La-LU 

' J>^ **** (j^jJI <-5JJ <jAVI >_uL=JI ^jic. .5jj_p> 6 jS. J 7 

<X® t>Gll (j<<Uaiill aAA • Lf =>*>i.l <l>k j!>l^Lu.lj X a>=^l j>J«n>ll 

<JjL»_a J j | 7 | * J .^jjyaaVl 1-4 yi 5-2 Hail oljaAH jjjSLj Laj.n I LsAa. 

u^i jljjj j < ‘ ^ 11 ciI_>jju (jji; Lojic. -g] J\ 

^yjji (j-i SitUI Lujj Lfl i&ii j^aSi ^yi At ,jj£j i^.Xtll 4-0-2 ^^Jcj - u .^«Vl Jajl 

• a>U.I JS-all t^Jaal . 5 a i q 
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' > -^"11 I ,'i x £x Jjj~> i ^uuoJI - 4x*jxll ^jj-alll Ijjb (jLs dJjJ 

■»«■■■ ->-11 jjI jjll 4jjuoLaJI ajjh J_gr*_g ■ ■■...M jjj ■ I i<~i_'l <jaUaJlj (jx_jll 4 i* m lLi 

J | lit It.* I ijj-t/ii (jl lx] 4jl Jj i4a*uI->~ in jji JflTn 'll £.3$xaII lii 

.^jX.jl.1 <lljJo jljlol jjJLs. SjJjljj 


jL^fcdl f2j Jiaj 

? j^jlallj N Jl tl (*~~‘lj *^) ^j-oSJI JXsJI (jL4 I^ n^l l JLall 4-ijiai] l 8 . iti 

. LAjI > <-v~ll ^Jc, IjaI j ^ISjl) 4 i nil JUJJ 

ANA4>Eh/27E 

iilljj . Li»lx !_yiJ (Jl t <i (jl (ji ^xalj^ (y^5JI j-uJI (jl &}Lc.l 5JjLiil 
^jj-xill £_x I j_A (Jijjj ijJ^- (j-° CiLaSlI (jl 

<jUa (jI ^j*» < lx£ 4xa^ll Lg.lllj jl ,I~i nl ^Jc q! a i in til 4x-fl ^jiuxx iSiJX^ iiLc.I 

J 1 1 '"yj"*' oIxxajuxJI (*ijOL c.| j^JjxaII £x I <Ail ji" j Iidj .4j.ij.iAX JLaJtl 
<* i-vjl I IgJIjlal jIjaxI jjlc. Lftjl iim eljjl 4 aJ liil I 4 a£^xJI 4SUall 

(jxj . i i *.!I i ~ij ■! * lii» ^laaa ylll ixLixil oLSlLaJI (jx JjJ-JI 4xj 

,‘U-Ojiiil 6 J jLaW <jS^q Jjli-aj jjl < Loj_o£. j-AII 

<K^aJI y. nVn I. AJUJ 0^0^ JjVl 4ljlxll ,ji £*x»$J.I *Jlill J^-^“ 

£j 

|j. , Xlif. jjxjll (jjSLj 14-,t,i 1 fill iljLxIl Jji) JaLxx j *>‘i Jj-luj .(jaL ojl*—a (j Ui'i t 
SjLLIj oLxSUI (_jj_XA 4-jJLaII 4]jI_3lLI (j-ij .Sjj-i-ll (^ Jy i- fi i 4-iUeJI Lxaaa (jlixjll 
I i "II |aXc I *_i * (jl (joj.'i.a i (jl I nSixA LaJ^j .OLx jll 1, 1/4-SUalI (jLta-i j jjJoJIj 
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^jxt JjLjli 4_a_j cJjuoLiil XaJI j‘* r j jj "‘tj'ii/C ^jLo^JI Jjl^L&JI ^t-U jl* ilI iixAi 
^Jc. L a ^ l a a^Jj (eLLuo) ^ * J L*j tsls <jlSLajll oljjSL* 

-J3.VI (iollJI) (jtaiJI ■ ■!»■■->- 
Max Born Qjjj <ja£L» <jij3 

: uo>f C-H 51 u-S 

lj| Oj .JLaa-a»VI jJaj d J JiL=>. l jji 4_ijjj VnM 4 _a» 3 _a ^1 j mi a~> ■ > 

^jJc. {^kll ^1 3-»-,>U jIajL# L 4 JA j^jSLi ^jll ^oljil 

^-ualjil ^a 1 Ij 1 » >j-> jlaill l .j j a ijjSj ^jjl ^juoijllj J 3 A. 3 ] S. 11 /i ~ -, . 1 

• ( ' } ojlhSWI jjw! Vlu J*i 
«* 

<^j-a Ca-fl ^j-a Ljj- 5 ^ I <jJLa]LOf I <3^11 JL 

** * ^ e 

Lii-jjjij . LlojI (ji^Ls £Ij j mil ^jl ^■il-i''.A.jj liAj - Jl a~WI 

l jA ' ■ *-»jII 5LU illji .JUliVI 4^30 <Co$ J 3 A. (jjjjity I (j&Aljjj f<L=kj^Jl 

Jiljjj <aLla 1I k^ull jV Ijkj <j| jajiij Jjl ^ iU~ ■... (> kVI i_uUJI ( jlc. .JjliojJI 
I *'■'—.~ 4 >11 I J5j (<_»ilii]l I 3 J -0 V^^ , V *\ Y , 1o A) :cj >All <£.jj^u ^Jl J ■^~1 
■OlS-Jil IjyA *k£ 6 jl.u .1 C.L I ^ Q IA I C J^aAII 4-jC^—cu jit <CV jJJj (< fl.ll 

. 6 jL_u^» yjjj jjl £ ilaJuuU V 

Aj£ jA\ A-4^JiLij 4 j^ jjftll AJljli 

i ^ 

. ^JjJall Ifl *Lc,j-i-ul I Cj-Ulj)** ^ n ^ pj <.u.7>> jJjia jAiijL jIjj^ <IjLlL Lfl yk 

•frj j ■ | ^ lr- <J^| 4*\j^w It jIjjjJ J <lj|jLa I 11 ^ ftjji 

L = L 0 V(1-v 2 /c 2 ) 
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^j-lj <L 1 jLs_q L- 1 ai> ^V>C ^ pj) t s~i 11 ‘Lc.j^uu ^ s*S \ Q Lc^—i_u ^-03 

L= V -n. ^| { JL <i (v 2 /c 2 — \) I iVill jUaill 

ijjl gin ' << I dllil .^LiuajI 4l I 6Jj_iIL -b-i-ij-i ^ I i ~v~t 11 LU.il I ,jL^ Lj \ \i\ 

. I 6 J^S-L 1 6 LivJ I dlj -k~t i «A11 <£.jj_u Jjl -v” * ^ t x ■. -v ^ I 

4-llj-ll v—S-ijJt-iJ I jIjlcVI ^ 1 j. ajV \1> \ ijljll 6^tcl j * i ..Q J I a. . \a ' 

^-l^. < i Q t Q ->J 1 jlj^Vl J^-xLxu Lo^-L-t-fl . L & i Luj j ^yVjj .7. <]j!_ji_a <t < -vj t I 

dL- L j .6JJ-DJ ^ a jljj. A J Lluaj ^J-L -k—J I pj_^JI Jajjjj At ... -a. 11 

jlj£.Vl < l-U-UJ i^-1 <Ll2w^JJ illjJI L C X f J^Lu^JI 

A ,,.^H jLSujVl 

- . — ■ . — 


J Jill 


r 

-X= 


A, 


<L^LLL I j > ..11 


- <jl_^jV Lo ^jL-uj <£.jj_u Xi£. 6 Jjill 




/ 


(_Jj3.ii I 0 

. I Iflllj £ l*u ( Sj^flJsLs ^a> 1 t u~± V I ^ 21k ^j_s 1 6^I_C J ^J^_ljuJ I j» F . t 


*U! 
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IjC. fill oLuji. jj Ltjl» a . oilc'l j i nil jiallaS t Ul CiLwja J Laic. I l j&u 
J Tij-tj .(fjJtj i_ya 6 Ul jaaa j JaJLt L^jLi J rnjj "t lojitj 4 j -X LaIjj ~ U , ..I I 

oU.^11 <^5ljJI (ji tjll . C U.„ II ^yJt CiLa.J-» J-& ftlji Loj . t ^ ... i i.fl. ~ » SjjJI jj£l 
ollr^a. Ii^ft j\ <tka.5Li Sic. La*_o ilixi ia-H ^ j .^aatU IjLlial 

4fLaaj JjLoj lifij . l^LLLaJ IfrjLjLa 5jj^aAlL V <JU La^j-o ^ cUI 

jjc oljj_pSJVI j _I j n 1 U~i ml V 11 —SjjJiil I jjxj -4 .» ■--II C 1 i j ■ al l .-. I . ....-■ 1 1 

»< *>« <».,>LI (£jj O^-i j| .(j Alt i ll l^aAa 1 

^*^11 liiUaJ I JLa~o 1 1*^ 6 ^ ial l *4 i. ..I . ..VI ^.0 |^jlII ^ Ir 

J* <jl •4- J . ‘^ ll CiLij-aJI Jlialiij J L i ft " i 'l l h‘i*i ^aJ I loliLaaJI j olljj-aJI 

«<iaj-kl a tjAj <4Ul j±r. _yS <j .(taUJIj oUlaJI) JL-vaII ^ I aajl 

CjL a.jil JSaia Jl i i t i ‘ iV I Jj ^ n j .<_»jjll CjL-%.^ 1 I i_aJ^j |_o jA 
4 j-vj~i ljlml CumJ IfriLwl _>aJI Jjx 4i jUUI j.»l*«l l 

£11 4a_ > ki j-* Lai 4 jKjfll l 4 j l .Ax il 4ij^JI jiji jjl i.gj 

i v f jk JSai 4i_>aJI jjl jl iaj 4jjJaj|l a j_ft ^ . LAil jliliai .^aijjjl^JI 

tr*^ ‘ 4_>K_>a C»lij-a. ifJI 4ili LjL J^LJI (jjia U.UC. Jlj £_aj , U A lA^aV 

4 j u iLluV I i UsJ I 4a.f f I ^ijaa I jj > Jta jj . 4 Lj *v I ^ 4 S i . Aj ^ ^ .s 


tilljjJ QjU^l 

:SjjaaaJI ^^Jc. 4a^iLaJI dljjJ iljLaco 4 .l4*s ^. ■ 

Ts(aA,bA') 

(^Jc. <ajLjalII 4 ~ t ija-> J _u .u t~ i ^aJalaauj .(jaajJis jjjJjaii. ^ya Laj^, lift JjLaaj 

Ufiflj ( a A ant * bA‘) L>fLu4oila ij j L A.i < ■■ -v Jja Lalxi (jj^^SLiyi ,j »iaj -^yJLlll 
■ j ol■ . . ., »> ^Jc ^iVI jjJI l a jla Ja.lj Ji J[>aJLy t jl 'i i T >... t i ^jjjijyi 
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ft-. Tv 

\ 

_/ v 

^ "y y 


V 






JljjJ 


f 

j 1^ft*i< *tL> y^l LoJkJoJ ^jl 


Road to Reatity : jxj j 

(jji jjjllll ej^JI ^ jLuail f-x I .■ ? . I I jjjSj <J! jjjJ iiijuSSiyi <-a.jU £ jjdu 

lift Jji-jjj ■ j'l< i ~i5vl^U jl > A il j»j ■ ■ ■ •>! ! ,>ft .6jl <rtj i ** '-» ■ ■■■ ij^Jall 

.-.I .. ...-^1 <l„ih-t III itjjmJI jjli lllllj .vjljjj SjLc-jj >J> 0 

fi 

j l -MW I 4c, Jj_u .gJ)jAll 4 -C.jj-uJ <jjl-i.unj 4 -jjIj Lulj «JljJJ 

Cta-S <£jj-aill lift Jj-ij . L«_fl JLm j~ n*S (jAyidJI (5_a.j^lll) <J-a. lj-»> jl I ^>=^1 

« * ' ^ II d lUj-vlll d Pj . ..I | 4 x>L J 1 r~ l I I V I iaOh J I 1 ft I jjJt J**JI (J I 

^jLy . jLjljVI 4 -a.jll (_g j" > “ ‘ « gj-usJI itj-Luj jl ■ t i ~‘\ VI 4-C.J-UJ joJ J\ X. u 
. d d . Aj~al I Jjjill ^lj j^J^lo jfi c ^" lr h ^ 


uUaSlwVI 

$ * 

JJ jlll jidJ Jliil J-1J-UJ (jJft. .4 i> l. «tft J^l (£•* ^M 8 

JJj-lll Jill n ~j Vj .J-a»VI (jc. LftJ-=J 4 ifi ■% U 4-*_uiVl ($V ( ya. s >il 

4j<.ijlr»l*ii «a^$£ll oLrwjll jl 3^ U* ** * l ^~>H (jljflU <j ■ .i M L 
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^ n i Hjj .aLajl I UiJjJ JL * (jl 4. J -M jLujI 6j^ LAJ ^ -HJ -C^VI 

C*t rt Ml! aII ^5^ » jjl j^ A * '<* JJ ^ *t I <U^li]l JjjQJ ■_.{ Uq ~ , ,.V I « u ..\l V *lt I j> ( -s.^ I 

.<£*11 qIaIa iVI »_f 1 t-\Qi...I 

(jfljjuwioll (uUaSluiVI 

3J 

LiJj. ft jC 6jjlj j a LuiJ ^-Jlj t oLLlLlluI oLlLaX »*1 L\A 

z <y <x a t I LajIj ( j^&j 6 j_aj . 

ajjUJI ^^5 



Ufll Lliailwlj Luilj Llkiluj! 6>lc| 


. LjL^jJJ J J-% nj jAj f ^LkSlxJ I J_A 


^ jhl\ uiUaSlwVl 


uii i i Tu ^ jlI ^jjjl ^Jbj . LAjI <w> 1 Ui Q-,^U i^JLj ^Lajl cJLlA < IjlA\ ii^ij jdft 

• 6 L^-jV I fjJb Oj- ^ H ot- 2 *J-a ^i.U.Vnj . <S^=J I 6 La»jl jfjlal 
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4-ujj-^s «L^q-o 4j Jj J 

4ijj_o 1 ^_jLi 4_J jJ^J I CjL^jJJ i-Q i.s~i jjj . Q La \ <11-^11 i Q . m ' V Cj Li j_i jJ I 6 j-4> 

4_lLc ^j-LLu La jjJJ I oLijika ^JLjJI LT ^"-9 • c G^Lijj_fl Cjj-u-Jj 

xA£- ^jaIu <LjL> Ll Li 11 ^ si > j j <a M LliLsJ x ^ Q 1 I ^jLa ^ I j-11 > 1 1 W$ \ < «iV 1 a Ls^j I 

6 I V>VI jjj—^ CxSjJ I < dJJ.ilj . ^ J >j a a II > i i L~> Q i uti)! 1 ^jiJI !i-<& 

<Ll-^ L^J I 4_u_._ui] I <Jli Loii_I I i.o^IaJ < till j ^-03 • ^ i i u\ >11 6 j Lc <Li_inJJ <j^ 3 _o ol LjJ I 

-Uc i^J)I \ 1 u i j-cV c Ci I , CjLijiJI \ j i.iif. V 1 £_«-ojJ I J^-o JjV t'i i\ ^ 

ji_j ^_a j_cl_i_u_i lil I_o_»__a ^_LllU k_j LLs_^_i_ ujVI ^j - 0 LjJ I—ill ^^i-ll li-A 

, c LojIaII oL^LllJI 


Jjjlil) Jjbdlj JjLuJI Ajjlaj 

; Lf> ljjSLo ^-A_JLJ Lj I Lo ■ “' ^ [.1~L.~1 u 11 I I J I jJj I C\ 'll Li 4-0 J) Ui.xr, I ^111 11 

, I4J L_S^LL2k.l 4 -Ll^.^Lc ^ lU't < <1 1 V dlli £- 4 J LfcjjJj j! 


( e Lc_u LoLi. 4-q.^. 
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• J * -b^a-Lo uiiLLa.1 i J-a^ 6^ jl Sjjlj Ljji Ijl :JLUI J1 »■ - t# Jc 
Cr® jjjii gij J5L>n I 4 J L^i» Sj^Ij ^i J^Si fl jljj 

J^ ~. L ‘ " • I'Ajil 4 (J ■> J^a (JjLoJLo (jjill fjl ^Jj >M ' all jijjuj ^ I ■ *-V I <■ ■.. -J l 

fr*A>^ ^ ‘09^ «La-l1 ,ji JjLalo^i ^^Lc. eLjaiil jjailji jlbj jjaJ iJLaII 

.^^xil^ill ijuLi i ^A 'jojljilli ^ oil <U jiskp ^jjl 


g.’^'i “ ■ '' ‘- f — ^ ,j-^lj-^_iVI J^LaJill Jj-O jA jiLill J5 Lg_HI ji 

oljj_i_o^ > j_a]| J£]j I ijJI Ulj-sJ J j -> "G <j| oUj^jIIj ciljj-i a j-x-aJI 

• eLjj-ftll (jxu U a l l jr j>aill o Lj...^l l ^ <. « >JLu.^ 

°bj3_}jJlj .fijlail 5 j M i l -mi oljyia u-Sj <oKjljSil j*Ui Ij'il .7, <££ .-.Ijj-.-j. allj 

■M : ujjw u*- 5 jL^ oKJ-^b -Sj-i-li <LLx LfjSI 5 JtlS L 4 J ^uj ,j^.VI i_uL=JI ^ 

* d 

. I j i njU lULaji^^ I r I« ■*.! J--.jj SI~X <J 
OH-, UUJ^Ij OHD^ Of-^bjaBlI Jj jjJt La-ijj3 JjLiJI JilUlll j^lal j5j 

JSLaIJI jjt iLIB i-i£LLi JSLaBlI j>i £jJI IIaj jjjiJI oljnt 1 ,„ J}LL 

* ; 

• ililoj j n a_i 4jt-fl iJlj jktjj .(£j-a.Vl {jC. LilisJ Jjfrja ill gjlji <jV jallll 

J^° ^ o L^fl l T ill ^ jjj&l ^U. JjUII JilajJI jk^fLaj 

.^1 J^imlll 


Lf“ J -^ , J ai^* S_>f^ olj objj-a^ Ji ^jl±l\ ^ 

U* of-* 1 .' UJL iSi (5 1 0 1 I <-iLmo| .Jj La-all JjLi ^a'ltj Jjj-i 

JaLill dj_ > _Jjl u n ■ HJ J . JjLtjJI JaULe <i ,’,&j 


JjLiJI Jjjmill :JUiil J-^- i i.i jj-L .<lLoJI olj oLj-a-aj_i-a.ll ^1 s ja iiL-oJj 

wijyaJI jUJL jiUll 4;jajJI yjk-uijj selectron. 4 ^SLJII y> 
j^a.VI Lu-ij-il JjLHI Jjj-ill .<i<aaJI ,*,a'ia _JI |j-ml <jLg_j ^ ino 


. photino jXij ji 
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J ^jLuJ.1 jrjjajill ol aj ..i-v J-uoj j£-aa Laaaa <GI J <K*ill j*£i 

jjj . jaijlill eli^Juil ja> -la.lj Jl jVI J-a. -laaja j»-U .(olfcjaaJJ) oill-»ll 

j* ILLii J£i (jji^Lall*LSJiJI jjfLi Luj <j? SjSiJI ij-ft j« <jA»a 

. I ([al ■t.~ < W ii»K .......1 5.1 1 -s. I I ole^"iU <2Ua jjj ji iJi.ilj .^jixail viL_^iJI 


large Hadron Collider (jjl»}Uj£]I) jaa£)i jjjjlfH fJ J'-' 1 ' 

Ijl IjX. I * * a i *L£it 1 7 *' a^yai lJ ^5 ■ j ^^ lill * Lf^fciJI ij jl 4 i j* t ^ ‘ 1 Jl-^ 

I* ~ a I U .-.I *. n .."^ ■ o I ■ I ^ liaxtoJ If® *" 

jli - ( jaljUil aLSJiJI «JSIL j* IjaaS jjS*|) cJji oaL l >_v aJI j* v-s^l Sit Jl 

< --*■ jj Ijl 1 »J« »~>I III t_ S_jaai lai] . I ajuImj j j^ iJ-u JjUII JjLaill ,_y-S J ■ ' ■ '> ■ 11 1 J^ll 

. jliajjl J i_wa.Ha joij jfHH sl£jai 


J w, -v ’l l <ajl£ol ' (_gjll ■- -.11 — 4aajll 5Jljl jaLuJI i_L^aJI jl J-»a 

. jaLill J~'l A~ll <UjJai £-a jiuu «<££il ^jot J i <*>’> & Jl J^^-a,^-* f J ■ ■■ J J^l-Jlj 
jaj .‘LalaJoaSI ^'1"~ ■ *■*■ V iu-a. SjJlLI J j t'iiij <Jj£il J 1 /11* 11 jl Ijc. Lajj 

jLuVl ji caJjA-Hj . jiljll eLAill J iAaa JLill J5UUI J Jj>=All ji (J^J^I 

JaLaa jll (jj fl < <al l f ■> - a JI jj ^y-ft JLiil JaLa-all J J-»ljil alaA-iil <j_sLAVI 
£aaa jl jaJLaa Jll ola^aa^aiil ( jA aia Ji < Iia j* jii£l .S-lA^^IsII SjJll 

oljjjj-JI ja jjojJI ^ji-' ■ ■■' .Pauli Exclusion Principle jl % JjL |j_i_a 

jLa .J 1 . ! a a j *w Jj A ... a‘t ^Sjlj 1 0 ni.ftj 4 j n^l l <ULaJI Ja-aa ^jl 4_la^JI 

J J al ■■■_. j| J-ikL^aa ^JjAjI lii J Cila>aa>^J-iil <i^JI faOA J^UJI 

a J LlliiauV L ‘ t<v -J 1 V I 6 1 

Ijl .jlLaJI JsUjJI j-q flavor Sj-i-JJ ii-4-JI ^ 

♦ 6j4Aa < ft i -rt jkjujl ol * flj* l rf *** i j) {T Aj A | H Lf® ^ ^ UjSj^ 

a a tau jlaj muon j>aa . jn^VI jli :JLiU J«- 

ii./' J <.t.~ a ^al l oLSjlJ^j charm <ALill ol^ljJJI jli LAai .o U_ »>aJI ja> 
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Laj^I 4 j_iLi_a Sjx« J£ c t.< A r I ,Jj ->. ~ i V SjLcj . I Sj-iA-o 

t t 

03 -“ •—"I UXJ-^V 1 muon j^Jll JiLaJl c L^I :Jlill J_. ■ ... 

li* Ji-aJLj Vj -ol nj I II - .11 JJ_c. lJ lt (jltiLaj j-iAj" j .'. .H | ~<ljj 

tr*J o>laJj^J (joAjliJI Jyjjjjjjll <j1 jj .(jjj&lill 

j^Luu 'i JiLaj .11 .smoun £_a iliLa jrjljj Ijl < ( j!iUII JjLallf 

4« ..l»ll 

(^.UjJI) ^La-^lj jijLaj Sj^-a.1 ^ jjjijil jji < j : iliUII alS^xiJI jjlS LAj| 

•yJaU. ^1 > lA15 likJ cjltipl JUJ.I jalaJ jiliJI 

(JA3—“3^1 JLa^l J^.lj ,jjl3-k-*A3 Jaju j j la.l<j tU^ ^jC. I ^ -y 

^jJLUll clS^AJI JLa 4-^iJ-oio je. 4 j>la_jj ,_L.u„ Jljj 

l> Sjill C»VL&-a J\ ^1 .C.LU.VI Ji\ J^ajUJ 

o* of*^j < -Mj -oj^l jxmoII *—a IS jml JLaJLI L*jjj .<jjj.uu 

Jji Jjiy oLjki «UJ 5 jjL> jj£ ^jLa jj£. Jlki ,je. 

■ ^>*4^ (3^* ^1| J J ■» ? « _ > aLjoi JuLuJI 


Tachyon &£uk.ls]i 

t*J “ * > 0 3 .' ** ■ m ijl j] -oljj j •> I ~ tl 5jSa j-^.i a_i j LAjI £j_j_aill I jj guijj 
“S^ £jj* : 1 _ij_ > *lJI (j-aj .pj^SJI <c.jjlu J jsJL, c5 __i,ljlil 

v3 a ~* (^* n )* i-JLijJI JJ*il ^I. ' Vi i n l LliIf, jj*JJ <-Sj_>j«-ji 4j| ■ « • illljj 4 .1 1 ... 

Uj« Laj_L*_a ^Uai ^,^113 CjUj^LUI ^SLJI itSJI jl JjJu jl In'snj ,JjJj 
^ 1 jxUua.Vl Jl Ci-Ojlal la£ ^Ljka jUai Sj^UI jLltVI ^ OJuJ>j 

• Sjjill ^1 < _ i a_ifl- JI oaaj ej**all <c. j±m ^ya ^^1 irj,..x ^,...~ 
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jjjj-il] 'J.. 'I i-ij » ~l I i y J a ,<Gl j ,jG»i]l J r. .7. 'I 4 i,. a~' ,.'~i n i 0I Q$Lu 

V* ♦ j Lo^J&J JjlaIj <H_i Lil Lojju^k Uiiuiai <JLuOJJ . £jp iS ^ ^Jj£ 

LSj .^jlSLa^ll JjJJi. ^_fl jJlLojj I <jJc l>*ij ftdij£ j!Lb t_ill 

■ .J -»■ ■ "■ 11 6jlil J_i.G J_uqLaJI ,.L ?J I Jja o^ilL : JjJ-rJ! J ■ ^ ° ^a 6j-$j ( jj—m 

. 4 I'i’n ‘’ll*-*’ V <jU Jj J -> 11 ^ I jjV IjJaj <<JJjJ ^ a~ ->-~j 


(jisui - (jU^Ji 4 A CJ A^i{.Uj;vi 5 iij-. 



ajjill 




X 


OKU - jl.^1 


X J^adl jljlol tjJc. J| »j iilI .inii.iia 
u* ‘ t 4 k£ ^ 

Jj-u>. Ja./j ojjjii! fjijj 


,jioj ^ <GI j^JI J i aaU tfjll jl ajl *»)ll jL |j i n 01 u* " ■ nH 0^ I j-* 

- (jO Sj-tJI (jit JiLjj V tt -1 ■ Aol l 4 mi'i ^ lAjiI ^l~i -^j 01 0f^' n ~ 0 O j n J 1 " 

J j« . o , r> ll L^iiLxa .ia.jj ili i,jK-aj]l (jJj ^ 4j£l JjOaJI { jn i ri tJ Ai J OcH^all 

Jlj&it J^UaVI ,jJc. £a>o Ja-JJ Vj .^5>a 


208 



M Theory M 


j_^Jq jkjll CiL^iaJ ^ h ji »J^H * ^../iH (M) <j^ki . A jj 

qII Iaaj p-brain £-11 «£ujj o^°~' cj! «_u.i-%II ,j] ,jAljJLaL .-. L* ■—.1 1 

a 

erf C^ 1 h-^J* s j^ J^kj bUj| iiL (jl -Cicu (jl£oj >a ^ 

<jAj . Lu ll A a Lill (JjXaJ I jifj l rt’m g 1 .AfltLt <_=i_i_>II l'i~aU*... ^ 111 Ir Ual-v . 

•U^O» £jb. (J* kbjAJ .J^aill IJJb ^ £ jj^lll 

ij** 

4jj.LaJI i_jj L a. “i ll £-0 I ' Aj l < jrt . _i . m -a ll <jji_jJLI <lljjJ <_ajjj] ^ jj| . i. 11 Jja~. 

,jj Rowan (jljj LuU ,ja Shariar S. Afshar jLiii .^l _,L_,l_i Ul^l ^1 

l^b 1 ljj| Lll ^ rt i iii 1 V < * * iU.ll ^| j l .» a t 

jjjSj ^1 La] (^1 (jU JJaJLlI jaje. Ijj* ^ . A ijj . .iadj (ji ^ <La.^l,lj i . ...-.I I 

4 aiU.i £ j>aljl (ji . I ^ni’v <-liaJll ^ LfljK JblUVI (^L ,j_}5Li ij L a -ii-a^ ji ia^a 
(^i 6J_irtj (j^-ajj 1 <-^JJ <jl£ dJ-aJL b- t_i 8 -1 IjLS a_)l i~i f L > ■ ■ II I a . yj ■-■/. u 

•oVLJI (j A» i ^ < Lil (j_uA,..i'ill 


JUi (jLi£ :Sj_jidl 

5jj-UI j L .i. ir .l Jjiaj V «o l .A a lull J^L=». ,jc jxLilll <LLal ^ 

■ a^ rt’m i n < _i l nf ^_ii.nrj I - <la.jl,l jjl jl .oLa^ialfj <jglkl] Jj>Ui £ i j~...» 

<i-jl ■ ■■ - ill JjLi JjLfl (jLj^a JLa^jj dtla . (^J-aJI) g^j-iiilll ( _ >U J j a .^1 1 .-.^" 
4 j-^j1.I JjaVI £-a jl.XA.Vf aj-A Jx.LiH <j_aVl ^ jJJJj .<_JLJI jlj^VU ,jLjj» 
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U^-oj ty l * " “ Jj 4j «Aji ^-fl ji v< 4 111 <JLiilaj . liik IjjjLj Lf ifl jij4j 

l^aaK i a <jj ^Jc <Je>Lu*.n 4 -ajuo j_flJI nj .qLJLlaH 6JLA J-ILo JJjS ‘CLjj 

La I ,..l I i A j( 4_U_Jj_t ^jjSa 4JLfll jjJJ j t r 4 a I ~ ^ 11 Ci IJ-A L-i^JLI 4 a t q ^Lfl . XU 

Ji^ > i. i_i 4 ^j-rkj[ .g^-i -y C»l j) 4 a min LaJj^jl Chu.lI L^_j I ^ c.j ^ \ j I « 

jkoill JjjSa LP ^J ■ (jXJI L^lfLut Ju-ai 1/5_5LUI i5SjaJI <juS/^ojI\ 

Ja i |\J fl iI £—a <_t < n~> ft JjA IV <ULa_fl JaLiuj) ^JJ ^ I *i 1 <ljl i~i o Jajljj C>lj 

. L-Oui | l^JUO 

.jjlioJjJI ^Jj IjjLc cLa^Jxll J A jk n M-vll J^JU .4 > -Vji I Xj -vl I 

In ft jy flinll ^a lj-^L=k. jkj i ii ^ jl*» -vj Lo.UC.) I Jiill j,i Jj&auj 

Ijj Sjj-Lo ^JjuaII pLaj jjalja-flL (jLmU £jLL j_a.LJI laQif. {jliajJI 

.‘LoaiLo jjli-o^Jl <ULa 

(Jj-ojaj lJjxu <e LuJa^Ll 4aAaAaJl 4 a uJall Jja 4j8_ijl Jj 4Aut 4 A^juo LljjJ ^jl5k fjl 
Sj-a ^Aaa jJLc. ^Jj vJ^uj . 1 jj5tJI £—a I uaL V <111 <Ua (Jill 4 ^.iVill ^J| 

•c sJ^ 


Us as waves £A*>j*& 

llaaj UJ[ <JL ) U J I £»_A 4 LUL^ liLttJ^llI oLa.^11 ^_k 6}tfcl ^ J^AjJI Jjj* *kl ^JULa j 

LftAA ^. L-uaV I oljAll ji 

^ LuaV I Cikja Jlj^lol <jlfl <iJJj £_oj . 4 ^_^a jmi 3 k JSJ 1 A tin 

Wflltor Nerst o«ujaj jlllj I N *\ \*\ ^Ll j« .^>11 4_ii L» ijjSj 

$ * # ¥ # # ** 
OJX I jl <J oljjJI 1 '"*‘JJ ~tj jjl jjSju t-ij-O jk A4t (^1 L 1 a| I 

J 3 -U ^Laaj l^alfc ^jaJLu ol aK i . L*-a l^alrwr^G C*Loc.laa InnA*t I ^_k SjjL5 

4 a -v 1 *'l I 4 X^ 1 , | 4 I jLu£.I a _^3 - j '^j A * * > 1 *^ *1 oLjjjJI iJj_LukA 


210 



I I a. "1 lj ciLluLoj £ L~i,rv.jj . ^ jSj tl * ■ ■■ 1 <ijJb 

4 1 -ojsJL I £ l^a.bU jjl o( />K) . j^j-laJ I ^^oAj liijj I ^ < Q 

. 4_Lt s IjiA <U I J 

£ 

*JJlaj 4_i^JI (iLuuuVl ojjl (jijjljSilJ 4 1 «SJI L^xJI t LqJc oil** fJiiL 

4j 1 i,u,uj . jj«oIjil Ij ^LilaiiJI ) ^a 4 -lJLc. 4 11 U.af t 4 jjLu 4 u Lij ^ JSi I r 

■ <ilkil j^jlall <IaIjI 1I <£^JI £-a lj_A 

jjJc L^-Xa }LSk ol^KlI Ju> 4 iikS]I ^_jLjj Ljj-^S VL^_q 4 * ajxJL I jkjjjjJI 

,cllj Jj_^-a <-X=k. CjIjjKI <-JjjJI CjLjSJJ 6 JlA <j-a LS^LLjIj . 6 J-z^. 

« s 

•OfJJXs-B “Uj-Iqjj JSLui CiIjjll hn (_jjJI JlaJ.1 jJl J nl]l gjiljjj — '■ ^jj 

ii>U ( _ y -lt a jl i t i *ii l Davydov i_ilj £~uojl \^Lc ^ 

oL^jII ySLskj CiLa^jil ajjbj -4 j -ti l LiLaJJ ^LaJI J*\_i $ II Cyi*JJi lUu>L-au 

^-Li»l I g J I r jllaJj -Sjlj-sJI «>->Lij *< •> J~'*’ 5 - 5 LLJI . u .i ~ » V L$bV < j I .ljULjJLaJj 

. Davydov Soliton uijaiilj 

.4ioljla <11J I i A il £_ilj Lbj-fl Ijjii I Tifl.^>. <G I ^ .L~. ■ ..*■ .• H M 

^Lill j j.i..i. 4 j 4li<u .cilall J-uol jJb JLaJU o5%> 

b ' A J (jl (J^AJ (Jjb |4-3*.JJ_A LS Ijj K. ■ ■■ «vl I r. I \ | U-S Sj iti Tinj lj_a. 4_i_£.lia 
< ji l.j l l a-Li.lf. cJj^a LLjj LLaj ‘X 'j a 11 ^J| j . ■ ..'■ Hi ^J| I*.. J> lj~ a I 

lj(jl lifJ • I » J n> S!^ ■ ' ~** 1 ‘ LiiLi ijj] <JIj£ JLaJI JjLS Ijl 

lift X-Sj . ^111 4j -J I < j -> II ^j_a.Vl clj ■ mV I 

ciLutUlj <j 1 T i 1 H 6 L% 1 Lb Hu ^jjJI cdaLull ^ I ■“■* j < ■ * 

fjj intn~\n Lj .iV /i ifur ^jLlujI 

LljLiC. 'jJb f'i 4 ^1 1 it I tiZ/Ls^jja 

^Ijj] jtLi ^Ij 
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SjSjj Mulls Sadrs IjjLai ill I jauc ^jL-JI jjj-all Lijitiljft 

• 4 lj Aj~J I I ^Ljuil 


*£jaJi 


J.l a^l I u3j t ill > fll I LojjJ # ^ \ *\ 1 • — ^ oV\) 1 j J Lai ill. I I jjV f Lijaiiliil I 

O 1 (J- 4 J 4^j-=JI (jt <jj£i ^yic. jJLxll u-a l_>jj*ljj 

) jLuifillj iijjll (^jil ^yjl <1iaJ (jjj «Slo.g jj« 11 US a Sjlil 
j fl t-*~ 6jlll Jjl i j^j~ a~ I «#\ .jl Vl I <Uk^^ll jlanVl ,^aji £-e Ijjh ja~jj 

.5jjjj Sj^^uaj 

^ylj » ■ -*■*■" 4 l~'<M ,j| I ■* , -»-^ fjjboall WP 2# (jAljILflVI £_a jja" LaS 

Jj^ tf* 45^*’ s >® Sj_>UI 


2/2 



: CiUa&^U 


fM 1 ■>*—Jl ^ Poynting ^1 lia jj_ii (> 

.oLi^IaIi c^>yi ^wt i Lij i ^js^xj <ju(j-o 

http://en.wikipedia.org/wiki/poynting-vector. 

,> Emilio Del Giudice jjL. Jjj j^J a. J* L.U: ^.j^J.1 jj^k: (x 

Brain and Bein ( Vo > :v Ul^ ^ JLSII . LJLU .<^1 .L-^uiJ 
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£m\31\ 


4jLJ0Lff 9 iLLSJl 


cUex^ll (_yf-a ‘e^-i JS 4j>kjJ ^ - m . / i j ll JjUl ^ <_ujUJI 
>*■ CuliJ Ij J ■ n«1 £_>ia1 i-i>uj «Jlj 4j»Li] . LAjI £J>aiII ll$J 

*-‘ A ~ ‘ ClL u ■> ii -^ ll <Jj£ O-L- tkl n jj . 4_«5 LAjI . <ulLjll olj* «H ^ 

^ ijjjjjaJUl lflrk..rt Clin Ciljj ■«'N ftiftj 

• ■**‘* t ‘ * I,** 1 1 -A «m*v II I t« 1 I 


Aliill 


5_i irtUJI 6,1ft yJe. jlkj .^jl mi l l S-sjLLa iJ Jb <JlSJI ^Li . e.j . ~)I ^ 

cumj l Lfili < 1*11 “Uij-LaJI <*jaLJI Lj inertia ^1 j]l j ^.-.al l ,.,. l \.x . 1 

. LdLoj 

«.ll f~i rt .j V ijjill O^J Cjl flj * M ^J l <jl oLftjm ■% II ^jLulLI £ JJ-oll I jA j"q t 

'jJi (jjl jjl Jji ^il l <bL*-oj -^jlaJI j>uaiJI JiLk ,^a Jaii <J^JI .itS 

.a LajIjIs <J <lUjl c,lja.y iojiUI S^SJI ^ F ^ m ,F=ma 


AojjlaJl 

* 


-SkVI I4I0 JS <_ij-a-i jvl -%V l Jjl ^J] jkLJI vjjLa-ill tjjj-u t j>iL 2 

^IaSUI ^4 AjmiLio tjjlabjjl 6^ i ■ ■ u (jjjj 
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U1 , t i*i*i jxL-g aV I jjl jn ililiV LaLJI ‘(in .nil 4_ijl=u iii]j ^-q 

.jlliKla 4 LjJIj luilJI ,jl jllAjIj .jjlSja^JI 


*LAflll <fcjluulI I 







4 a Urn a 4_C.^*a-uj jvLui^Vl £21*11 ^*-ft 4-iJjLa. <j| ^ic. 6j « «i2*» Lo 

^LuL3kVI 4 17t £o l^JL I 41, ■ j ^ A j_l*_J I p< ill njj - a^II aj ji il l 4 t n j ij ILj *^Lu 

s 

.4 iaaA.i1 1 

0^1 <jxl in Jj n ft l*i ^ a 0 .all I i i s\ LaJ I J^uLa jj I 4 «fi A,ill jaa! (j 

I.1.1AJ 6 j-A L Ul I 6jjb ^flmij .<j t ~jjl ■ '■** * ujL^llI 4 1~ ^jljjl jj ■ ^ oM 4 (">^ £juil 
J^jjl <6 J j ^ *1I 4.. L-AAiLniVI oL^kUl ^Jt J, lr> n Lj_£.J tf 4Ufl\11 6^LA jjjtj • s *-fil£LjJI 

41X1 Ij I jj I i vsfll I Jti.iflt Jjl.f*. 1 
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(AjJI) jaoA iLulLut 

LftSj - j ^ t A 4 _Ji 4 till v^ixojJ I f j ' ■- r ^<V l i t a" <- VI JlLaJj 

• c J JIa j V Lfj I jj Cj ( a LuiaI f jl OI ft t 111 -~*fc 11 I ■ >1 I ^ tjA «l I 1 

:<1jL*_U ^ja ^U* > jajj 4 k'AK .^ 4 frCI I. . i, l <Jj|jLftj 


mi s T hw 2 c/27Ec 2 


JJjJ COC O-i Lj h .jxUI J-»I —*- IS CuLj jA T 4 ^, i -v 

<j1 <i=^^Lo .^jjjLill ^ Io^jj djlc 4 K<l l ^jll jj jJI) ^ LUaW I 

JJ^4 ^-a d^JtLu <5^lc. 4 h< 11 < jaoA 4_J] <Cull> j^i B l S^* ^ t-U-i M 

• |UA<a| I 4 -VJ A II ^ lLl\ j ) 

S5 5 

^Jc. ft UJ^f JL^-a (J-oLjj JLa-o j-^ «A di.Aj_i 

L^l 4-LSJI JLkj] <_Jt J a j. ~ i j jVi - . ^ - g >. >a ajjj-41 liaj .j a . _ »A ,'nW 

“IjiiiliiA J^Li. (jj> (£_>a.Vl oLji.1^11 


(gj ** ■ *> ■» 4-iLtAS ijLa (gl-S ! J-ofj-aJI f Sj—iIil_i_o j-rw-i.A Sjis ^jCi 

4^juuJI (JiLa. ,~,q> j^ll vJj-aJjj Lojic-j <* ■ ->■ j » <_ijJ-Li oljj UJ^oj Ki .% 

<lKJI jLjjl (gJjJ La j- 4 j gaC_> j-u a Usui wj-mjI ) ^LJLj <<Jj C)ljjll ■ ■ ‘>~ "■* 

^ > -*» ■< * > L • ^uuall (jjijjiliU SjjjJU 


I < 4 ^ 11 l"*i (flit n^fcl I o 1 * i* I 4 m i \ U> i 0 t j»t > \ jflJ .j Q t I I < A ...1 1 

L>“ f*-jN (jJfj -oaP^VI jl—^ S!jlS>» La Li.jj I ^jirk - ! jy ' ti .-.1 ^ -- ^j| 

^jLluj |ajLij — La Lt^jj — LfjLi .-.I » ...... II 5 . ..•,! -v ~ 11 <*\j -wl | ^ lr ^jj3 V I j ‘.] 


■ 4 l^h t flj ji mi l J i aalI 4-ojLfl a a I iq Q1 1 ■ haJI I t A j . .-.I a ....^1 1 


0-* CERN ^ jLaJI JajJI JIaLI <4 jVI {J ^-j 

t*b cr* •>= k e jS CiXXX ^ fJLJI sLa-ii 53^a.lj oL^uJLI 
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JP V jluL Vliu Cu« iuluijiJ . ft OjjlaU V • • N j u< uj J JJ-C- <j-dVl 

^ <J Cxxx>i 04 (£>* C*>*^ £4 0JU$f cr^ 

1 lit Q 11 * * ^ t">. i "1 1 iilujjJ] |j_Luiflj jAJ j| Luiic jH.ll m I I IjLA jJ-U-o Lla»J 

<jL_al_ 2 ^j i^llfll Iji £ L>dl a ta a ^ j-q David Miller _^LL—o j j a I j s_u£jj . ^jI xll ftl 1 

i 

:^Ij 12 j7 Jalj£ 

-j 

illj*v^«l ^Jj is^LsJI (jjJ ^^jWLuij 5jj^L 4 *\\ iT i 4-oj 

phonons". olijajiJI ^ ^*■ » *» L^j] -oljill 

(Jjj * ^l^jl ^ JLa^aj < ja-iA 5J1 iJllA Lojj 

Ojjif 1 

:^_A ja>«* JLa-a d U^i.l^ iiLAi I <iLkJ I j I jjsLo 

E= M 2 h 2 + Ah 4 


j-v i A <% *. .»-v- M h (^jLlo jiC. <j£l OJU 


jaaA kllj dlljjj 0*^1 


:4j»iUJI (jjo JIjjJ <ljbu> ^jJc J j i /-»- >!I jSLoj 

'F = (a A, b A') 

> <* , 

d i » | I ^ tO tfl ~v. jii n ^ t Jal^j 2-spinors. jljJI 0-» •e-JL) J- 1 " cr*J 
(a A and b A‘). l j.iLail<. ,j _i t> Lika gjjjSlI <^1 ujSli i^UI j^All 
JS -~~JJ t jL»jL.A~>0 »7 | (j _i njmr JI . jLAo ^ . j , <■» .. ]% , bA 

jL A ll |>J III -^ 11 yJc ( j l i-i -1 .jjjjiilVI 5JLa. ■ J n~ I I I <1 yJc jA.VI cy J| L a .^.u> 

•Oii^iAi^ “^J “ - jH3 -OJLHfjLW 11 f-"* 
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-T 

‘(SJ? 







Jljjj 


La jja-VI ^IJ I iatf a /a (Jfk ^LaiuiaJI J^aua 


Road to Reality: (o ^jj>u j*jj 

Jljjj ojIj ■*••_'-> M= h/ m 0 jIjaII Lai .M ^ jr IjJjl ojIj (_ 5 jLajj_j 

•LjJ .l n A.i.uj Jl % a jj-ft 2 2 M Jjl j-- v -a-fl (_jlj .JjjSjjJI “tljSL ^ - n -a.uj mO <? jJi 

• bjA 4-la^J I oU iuiffa.ll 

jaaA Jl^a 
M 

/ w 


/ 


i. 


A l 


-| x r ~>” jU “ Y 


JLa-oj ailljjJ jjjjSJI 

(ja <l~a <: a 11 i u a I * * * ■ I ^Jl I ^ a->. I iijn ■...« a il * ^ * .". I a i . ..il l , |i*vTi 

jaa-aJS JUa_a 
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Martinus Voltman jLaJiiii ^^ ,y ±a <l_J 1 <t»> oVIj-^- jjjj 

Lot . ill^a> Lg-.n,S jIajuj L^l :I g Jr j) IU* * j *y >a £^ju -~l ji \ 11j UL^. 1 1 
^^a_i &Lio Sjjj 1 ^-la^-u> jj <aLA Jil 4 jLa Sheldon Glashow Jjj *L* ^ 


.( v ^ 5JLJI LjuLjJaj J^jLLj jxjt oVLa. 


JjLuhjU A i^lfll I c I >j tflllj e I—>j i flll Luj^_fl-JIS Jpfl LJI £ jiajj 

l^ul I <JjS 1 I «_p 1 1 n iS I jjt i A 


VIj-j-u Ij-A V Lqjj j^i iA JU-o jj-o 4jrf**k*iolI <5LkJI fj\Ju Ijll 

<jL^j <J_Cj j^jI jil j^x^aII 4 *^LA. jjlSLtL&j La_Aj-A ( ^-fl <L£lLJI^ <Jj 5LJI JJ , Luij-oj 

0° h,^t i 


ISmILjII 


< \^*\ • ^lx jit LaLaj 5X ii..M^II 4 . ■?. <Lu*£II l%xluJI Qj» Iqj 

oLa-jJU i^ya AaXaJL JLaJLI (jfJ)*'' '"Jl/X.' n (jj~ ■ ■• « jjc. <GI 1 ti 

<Jajjgl I JI -v n ^G CiLa-j-LI <jl I i Ajl (jAjGijj . a LaG I JS J*io"> j^jJI ‘Gji ml I 

. (ZPF) 

j i 4 Ua’.ll JK n 4 «*(j ■ “ «II ** * *J K i «!*■ i til ~ " 

JLa_tt Jj_a.j <j|i ftifS <jjj jUa] <^a.l ^L*-^] JLa-J <j\ jUii 4 jL£ 
ui^lla»VI Jxxllj . <G I j ^1 JLoLoj ^jujLaai I j-ol j^Lya <JaAjU ^ ^ j ^ 
4 t i A j Q11 4 jJ L*J I 4 X % , .,^<11 p LjJ-ftl 1^ 4 _ij jj i7.nl I 4 | 1*\ i ^ Ll» j) I I 

< A n j «tml I jjuuz <Lflg J I JLs^o ^yC. Z J J >j frl I 

ai^l (j-° t5jA>e- 6 j?- 
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jkj ch® Jj < " 8~| j-Lu* ■t Ua'iH <iUa ,jc <ij-*Jtl ^JJ ia.La. iojj 

,_J-S 4_LoaJI iaLU (jc. jJiSl 0^1 I A <"» S" ^ASl Olj-i-uj 4 »N 4 1 ‘ J ^ I I K. aI'i ■ <H 

:<JLjJI cljiiJI 


jiua <UaiUI AiUa 


<JjI (j-oj ■ jiu-o <_kUI <L3Ua 1 K i'i K. » !.*■»» ibj&j Jjjj I n *C 

<-iiil^a]l Jli < iA$J <U)Li-i] j_iojjt5> j-jjG jjGl^q 4 Ua‘il I <L3Uo 

. JJ L=G JjlJI Cilj 


Joloj 4-aJL»_o JiLi {jji 4,i iijlaj iKIjjLojj ^11 £ I « I <j jU‘. j 

Ja*J J£ jjit oaJ ijialil]! Ijj& J^La. ^ytj . 4_lilia 4 .a aljl iijjj a j I . c 1 ■ ^ -..j r. 

. ^ ^ L$J * 1 I 4-2 LkJJ hf/2 <d ,'hSj ,2j I 

• ajJ^LkJI 6 ^ A i■ "• 

jt l uf® s^j^b ilh® P-S Wesson JjIjuuj 

• ^ ' 4_ ac. J lAjj ia j^uj Lo <1 jt-A 4 U»4 J | (i I ^ic a 


^al 4 jUaJI j 9 irt < Ui il I Jla_o |tljajml I ^ y lr JiV I ^ If j 

ii£j* J>=>. Luli ^1 Ijjjjj (jLuuLb p.jl <_>_oVI ^5lj ^ .,j£^o 

C.Lj£jJLI J " ■■■ 'I jQ -f 4 Ua~.ll 4_i Ua -v I t-L " ... I jXa I G J ( \ ^ ^ V * 1 r ^ a 4 i* I .X a 

^LAiJI 


4 j*\ l a| I t L^_iiJIj sLjjiil LjjjiJS »a ^yi aja~n i Lo ^Li loG 

i^JU \jajlxl I a Ij jO.vs 4 L-. c i i ) 4_fl LU 

i^jIjjjjLqILo ^LjVI 6J-A Ja»jp 
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« lajofli I J j Q 4 In Vi I I J1 n n 4_fl LiA Li 4a I I > ^ e l^swV Cj I jj^aaJ I I 

<jjLxil JjjjIjaII ^]l tfJAllI JjjJ 4 i a*\ 1 I jJhljJall ^ya JjJlt.il jLfljuuiI ^iw^ll 

(jS-oa 4 1 gSJ f ljj_Lki I ^a. a % jjLi I Jj l^j}L) ( J^j 1 lxi 4_LlIj . ^SJ I LSaaI5[ 1 A ^jlgxa I 

Jjlj 4 J*\ l.i.,j>l$J I pLj^lAJ! <(^l^ 4_U (j-iJuJlI I 4 i >j flSIl (*\ I a tiijil J}Li LAj-i-h* q~ 
dlij .4 Qt Q -Jl j_A I lift jjl ^ja olj CUJLJ Lojj 4 In flit 1 JL-n. a 

4 i I c [jj iQl I J_lLj <j| cj-tiil jl .jlai jJkLol e^JU ^jjSu ^ <4lL^Jl 

JL£Lm^ 4-6j^UI jkSJI <jiIj-S {yA 4_JS 4 flh n. n 4-j-i * Lljj_^ 4,-x.i l^a I ^Jc. 

JjJftj Jji jl . LJ Uw 4 Ami LJ S j^ iai c Li j i cl | ^_fl y > La ^_ft dLt jj <» Li ja-fll I jj-ia IjJa 

jjI Jaj iTt.i i 6A*A>jll I JjaaljiUI LAj( nf ii 4 x\ Lui^SII e I *j i fllI JjjjljJi c^LI 

S ^ ^Luft 4lnVil I JL=h-a Jjjiajj J ajSl 

jj all S^ftLt ^ic Lie. la j Q - ^ 4 -Uill JL^a <jLS IjJ <J) Q 1 < C~vi | J t J I a «U 

** • ** « 

. La Jikj Jj-Lc “UjjLJI jjjLj LAjI jJ jj ,2)1 I_cu 4jU 

tf 

lj$£ JL^jb <JlxA IjJ iitii-Q <^L—3. 4lnlilI 52 lla Load 5JjLa LLuafl <Laj 

• 3L»La ^jjjLaJI Jjjlltl ^)l Jj^Li 

^yjjLaJI tjijlj iii ■ jila^U ^l&lj j■ ji^d llaLJI 5SLL> Lu.il Ijlj 

t t 

■.%& Jjj t_.uS.jj .^ULa 

O&l "W Jj^kj 4j jJL JUO 4Ufl'JI JLa-a ^LS Ijj 4aI 6jLLo JJjaa 1 ,xajI 

6jlj2uo ^jjSj i i> JjSJI plaaal jlmA <. 4x^na Jjl ^.lirk t^jjLzkliJI 6jlt ^IjLa 1jJ i/wi 
ajjujla^a ^jA^laaa 6 J flS 4 j*i % <JLaJI 4tj iU i .4 j*ot tAXj 6jJ 6 I^jj j_ ijSj 
- ^fljjLLL^ Jjjoa 4aI JlJ_ j^J I lift 4JLJULU jaSjj .4j aj_JI 5j_j_aJI ^-a 

.LujUu VLa JSS 4^wxAa jiua 4ikflail JU^-a JjjSa V ji SakharOV - Puthoff 1 -ijaja 

^Jyaa ^flj .djLU Jj^kj ^_a J La 4Jalall iJIao .~.l >1 j U . Al cajlakill SjS jp^aaa jl 
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m 9 

1—LJ j l aj IjJ i *~) n (jiui * U.~\ t I 


4 Ua.11 JL^j JjLi i^jjl i•> Sua_i _ k ijj 1 -A l i_u 

• ^ ^ /i^ll el'i~.‘il tiL>£ ^jbLuj V 


fj£. Lo- a . Llll 4_L=>;_jil <Loj_aJI jjjj ,jl JLail Ijjb (J j£. ,_i^ i <( J_lj Jji ^1 ■ A a 
ol—I ^ya -i-jji. .Ji&ilj jvj J jY l * 11 I j_4 I VI , ( jjLO_Ja LjJt _ a j j ‘si I £l_» _ uiV I 

' 4 * ~A I J A jA. i-a 4 Ua'.ll J I a 4 .l.. J -.o~ll 

http:www.calphysics.org. 


<^1 £l>l) ^IjJI 2u±J 


(- L^iiJ 1^ cl ij % all Ljj^LJl£ 1 j * A 4 i. ..I . ..I Sj^xoj 4 i . Aj al I s \ A , ~. U" 

I j] <jV Jjj-ol^pjl J L-yi jil/a 4 U a'l l I J t -A A ^j| i * H I j_a J Ij (CIPA). 4 Xlal l 
VLo jjtj ->=>.Lj ji <d ,~ij,! (3 j .» ri_i . 8 L^a . ? . 

I^-ALjuu ^IjiJI ^yjlill < an ft ll jjl ^a_jjuj .Cilj-^l itill £_o ^4.11 

jkjuil .-»-«■ ~ 4-a.j_^Ii_o jm! Till I jjh 4«_»llr> . 4 'ih»a 6jU ^jl jJI )$ i/->all <dl^ 

(http:www.calphysics.ory/rindler.html). <*^.1 j* (Rindler Flux) _>Jaij 

£ 

4 l-«v * 11 LjjJa 4~v~ t*«M 6jDI wi* iillu jLLa I j 


Lf **l\ g_|Ijill AxJajS ^ <Uj£ 


< j-Luo <1 mu1 1 CiIjJjJu £-a i JcLfljj jv i *>t^ Jl oV l>i 

oji ^4. Klall p 1 ij tfllI j c Lj_iill Lujj-tJIS > a jH'.fl" < u*i 

£ Ij-flJI RJilla J »* ■ ^ ^ XM ^ *^<M S^c^JI J«b^l _^a Iaa 

^tVsIl ^ULj Jjj < * ^JJja Ij-A ^jr. .(<uSaIali£) <Li5kj^. <L£LU ^J| 4 I 

* d «*CIfll I p (j j >N ^ f. (j j t411 I 11j^fl L t ^ e a j lA t 4 0 f f j - a ii ..^ It 4 i^ l . ..t I 


223 



j2 ■*"> 4 In ft i II 5-2 LLJ ^ % i Jjl^Jj 4jI ^Jc, jLLLUail Jl tj^o-ll J^ fl 1 

.(^ 0 ) (<U^jJI) ^jLwalll ^jLajj ^jlaGJL dj^Ti ^2]I 

^jxill £ljiU ^lill JL3^SJ< J* cr 5 '^' 

( (f) 5j_fll ^^*-11 (m) <Ju£ jl ^Iaj 5-S^sJJ ^llll Jjj_ii J^l-S j* 

F jl (£*l .<]jjjJ.I SjJaJI £-& 4iajJI tsA • ^,.l‘.~~j .ajj&)l 6 UJI ^2 (a) <L^ju dj^Tn« 
* LjjjJlj c Laj i fill Lajj^JlJLS ,i^ x a £ j jjo .j ^^2 I21I ji^juta-flJI t,a <^>jjj =ma 

JcUlxjj ,<laJU <£j_aJill |^1 in VVI ^Jc. j ft »/i 4 UftMI 5-2 LL j-uG Lfil ^_lc 4 -jSJ21I 
j Lya 4-Ufl.vl I 52LLJ <-ajIjp^ijJ 1 lUl^ti /tj|j ^ II oL^jll £-o <_nj I ...it I ^ I... -vVl 

4jj|j . <_L=k_*J I ^_a j-z* 5jj- 2 <f£^=JI Jc oljpjj .&^Lc.l 52j a^$11 

j^ua_flJI JjuaI 6J-A (« ... 11^ j-vlI SjHi jl *4j^Ull c Ljjjdl L2jj2Jl£ v g-» a 

.*tLoJI ^ If 6>ul* 11 5^2 Ig Jr jlU tj ^jIjJI 

Sj-211 Jj aJqj jlr. /4 XMI P Ljjj_ftllj c;Lj,i2il L2 jjlJ LS aqjl-a ^2 .dial 

^-iljil j ^ uaftl L Ij-A LzJI 6jl aua ^LljI J-o 4jlLcu Lg_jl2 <jLiiiA ^ic. 

.ii£ll Z£* J^l 


JJ Jl 


jjlt Lilxji |v u«i^kl 1 ju»>« 41< IqI I c Lji-ftl lj c Lji.ft.ll 151 a ^ju ^ 

5-2 LL ^jJc. dl J jJS .Vfl U . jlSLajJI ^-fl ^ - '-Mj ***- jl mo j 4-cwjil jlaial 

. 6 jL-u-a ^ Lj I J-a I £jJl 52 Ua ^jJ_» dial < [^.l.a.-^n I 4^jl I 


<5_2 LLJ I oL^jLI djj^j .jLSLajJI ^2 4 > U 2 oLa^jG { j~& oLa. ji, I 
JLaJ.1 jl—Ja-JLtl IriA* IjJb ^ ^ ■'■<J y r 1 La “i ... I 5JL^.j JJjj c^^Ls^ aLsGl 4 
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^1 ^ 4^1jlj.1 <JL=w yi |>ji ii ^11 iSjj-oL^ j7 I^oVl jr 1.1* 

|v i...-^l I 4 11 . U ' t-v ■ JJjllIj JJjllIj <lUall ^Jr. J^ua^u 4 i in a < 2 ^*a 

-,j~.. ...I A JjLjjj ,j^~ -^1 <11 y oj * tj j .4 _jjj_$J ^ i m •%.! I ._ 1 1 , tul .*% I •Ciijla al*J 

:4il _>Jl>o • Jj ‘ I J JiJ 

4Jl1Li 4 .*il*.-v \l olj-uU jl^djJJ I (jl j fl i rt 4 I nfl 1 11 CjL-ShjLaJ 1 *«i at 

oVLa. jJjs JjAjJI ji ii alj . ujljJI j j i <-i ti l Jj-o I <iaSLo 4j*j I fl*ir ^ n j» i *-> H 

:iLii-0 4 h^M A i tf ^UjLmI 4j J I /*! *V "l 1 ^jjl Uj l < ..V I J II I *l ll I j j I aL^ l i "hl ) 

*( V ) (_yj I j t ^QjL^aa. ^jJc. _ (jjLjjSJVI 

Jjlj^tlj Xj a t .a.A*, a 4 ■>, >, L_u | o Lij ^ - L a ^jJi O^C JftSj JLsk^i IJ LI c^ll JpLw n ii 

V IjU . S^j-flujut-ui. I j_j£, utftj miaII 4 ifl ^ cjjlj^JI t jLfcl I/>I I 

j ; <V I ji Lii^V I Lai i i < 1 a fl i lij^a £-o Ij jjjjj-J I l it*i^ ojuuu LVu 

:<j i ^ a£lil I c Ljjil 1^ * Ljifllt Lu> a jla*L j.&3juj . 6 jut I j 

^A^kll ^l^ill Jj_u JcLilli 5 jAj £J^aU ^lill <Ljuaji Qjjia 

4i_iA_o c>biijj iiC ■*» la« (oUj^JVIj a-JolI 4 -m.mL.uV I Q LaluaI I j 


( A °)" 


0^*-® ofo ji 


jj-ail! A^ji ^ 4*jUJI 


■>Jfl at I yiL yt, Iiillj £_aj djjj-aj l^ba.jljj OjjLaJI jjjLjj j« ■ "'» 

i c 

^ w l I Aj l.~.<- 1. <jjjUJI ajlLuJ! cI ■ j. a I 11.iiillj .iujLaJI 4i<i^t.'ij ij 4■« ..U LoLoj 


0*111 4jj|*iJI <£**11* 4 t ... 'Ul\i £_oJ 4 « . ■ t— 11 ^JJ 4 i 4<iLmVl £_ljV i (£*jJI 

4 l jU'il 1^ I litiLol I 4_U j UJI .1 4-iLjj J j ( j -S i 4 _oj_j ■ ^4 flj « i A IIj 

.,jVI j-oii l^jl JLU ((£*jSUI a-ta-jil 
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_ 4 j£UI cLjjjJlj C Ljjiill J^JUq -v 1 « Ja.| — i_j jj^j <11 ^Luqjj 

:^Lil2 jjjljJI I <_i * j L*. 4^abj Jo <xijLaJI < t» -tk 

^jjj| Ca-Irtl l £jlj ^Lj. j . . a ll j ...CjJS ■ °l" -- - j l ... /I j_a.u" 

(jJ^ LjtiJ'Uul >Lc.Lij JjSj V JuS <_ujLaJI JU La Lcjj 5_t*a_ji l _ij J La.Li 

CSJ-^I oVLaJ. L i . -v l Irt a JilLn j' 1 £=*.,jV I ( _ f k- ^Jb Jj .JilLVI 

f 

J-Q «l5 4_ijjL=JI j-jlfll < JJ-\ o .^4 > tjl -y 

^ ^j| -S jULI Jjaj ^ n> ji i/t <-L_AjJI 4_fl LLs ^yi <jjL^]| oljJ-iull 

jl j-o-tAu ^ylll SjSi ^ Ij-ioaj L ^-L.^ Jjj ^aILui < l"w io 

J* 6 djJLuill ^-A OjISI .ol-UI 4Ua‘4 1 4o 1U 4, X. 

.4lu*^ ^Lii Lti^k^ j-uij xii tijji ju» j^Joj |J jj 

< U i tf J <Jilla ^aL G ujlajJI Cuill 4 g ><Li l tVl™ I 4 <i j U\ L^a.|_^ 



AjiklI <s Ljj-j^I Ij p LjJj-aJJ Lfjjj-LJL£ jLfrA ft ^ILa.Lj I 1 a3j 

:5JtJI 5-uLuVI j^lUll Jc oj^SIj <a*j| ^1 Lajj>Uj a^l iajSil 

lH >=^ U^a^j I ftj m < ? , Jl 4iiLaa £_o Ioj <Ji1 ^jUklJI JnLilll J* JjjI," 

ZIT- jl < <Aia.jij _ < -i.-^iiTii a ■ ■ ...LI*.; a <tl jj,/, 5Lo~.l l .-.I ~.j 

JS jaLL Cil aj ... ^ jl ) j ^J «< i-> J>a.j jjc . Ig jlr. JiLi La5 TERBEWEGUNG 
jjc a-J_J-lll 0 VUJ.L L^xjI Jj ->. g jtSbjLjil <t_iiiaJI JU_oj Jjtui L^la J_a.lj 
‘ ZITTERBEWEGUNG JjJjj <■ g» 1 ■ » n £ j n . <-> i «j ■■ ■-■ !/..... ~. I I 

.<jjl^ <->jLaj 5^2 - CjVL-LI 6 j-6 i_ i 1 1 i i i _ oLoJjuxaJI Jjj ^ IjJjVI Jt » * jj 

*_u*ujj Jj>L Sji j/i f\jj L^i iJ lc. iujLJI jioj ^ILJL 

is* (j-fl <-j-ijLJI ijjJLi uiJjj »a .... .LI \j «^ I j »*«l r i 

1—4.1 ftii Jj 4_i_aa_u^II SjjUIIj , a ' j >^J ■* ■ •■ ! ■ 5_i j~^ 1 1 J l a «-V l 
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J^ujb ^jlf ^jjL^JI < Jr. La. ill <cjEil ^=uL-cirJI LuuLujI j-S l$jf 6JLijL^JI 
4_j J Lxi I iajj_-jJI JJa iujl ^ JI £J ^j-i.u il I ^*.10,11 Ji> ,u.g,i 6Ju&j . ,jVl ^ ^ 
<-0_l_flJI ^Jc. Lu^ Jn*l XJ G ^I^JjVI Culj (jl OjI^ 4 'V L$j I ^ 11 

4-JUu O <<i Jj <iAj,a 4JlS ^ A is* <Lx5jJI £jIaj * Qtltf ^JLjJI jj^ j]| . aa j"I 

(jl 4 Q IQ i ^ 4 h< 1 1 I i i iiLuil l^)-o I Jjtu -UlSa 4_t-^ji I 4 ^J^.11 4 at 1—vl I ^j| c I a~aIj 

j ft 4 Uq tl 4 i i-X1 1 CjI ^jdll 4_o_ i q -vl 4 ~k i i > 6 j.Aj^ I (j ~»La_-\ V 4 jpjLaJ I 

(JZJ -aJ olil J I >1 ^ * Aj (J-aLc. t [ g \>l A ^ ^ Lt (J.Si.In (j5Lo.» V ^nIJ g LxA3-^Al I 

,( ) 4 j < njU LlA A Jj flS f I Cj IjLiV I jt ^-LiuaSJI LjI^oV ^-ijl lidk 

cjjzJI a^Ja 4 9 11U ( j£ > 4_uLjj_aJI ^LJIj pLjj fill Luj^LJlS j(j t ft (ju 

: ^Jllll ijlr. (j^A^t^ (jaj 

uitiiTi jj 4 Uj »w I r, 4 m-tLL IfJ (jl ^-iLl I 4 ii uiIoLjujj^I I oVLUl O-il". 

* * . * # 
jl ^ijLajJI (j-o l^ii& ‘ °»-^l 5^-il I jj£j . (j lAUa^L ^ I (jjj ^jjUj 6^5 till J^j 

1* 

ojLS p Ij-i-u 5^5 Leu I j (jjSjj <(jiTiiG (jjjuj^^S (jtVi^ tfi (j-u 5 jLlxll jiLllI 

J_J^u (_i 11 uTi 4 j^j La! I oV 1 ^kl I (j I 4 n \ [ I (J*i oTij .4 _JLu jl 4 _ju=^ja Cj\ \ ~k**il I 

. ^ ) 4_u j LzJ I j-c jlxu Lcuj Ljgjj i_i j^k 

I jl I jj fll I 4 K*s ^j | 4-illftJ I p Ljj-al Ij e L jjjJ] LujjjuJ IS ju-=k.L x a" ■» jj 

L&uul ^ 4 fl Jl ^jljJI Jj x^V-flJL (^uLl_U_^VI siu J •S I jl .(jill.AU.A C^J .til 4u jLiJ I 4 r>S I Ij 
^ IjJJ Lu3 j-A iJjL-ftlL jUkli Ij .^juuialuJLajj 1 ^ nSII ^ I^A-II ^ jL *-ojlj 

• Cuu |Xui% i 4Lk ^y-Mioia Lii-aj^S 

^f^fijl (jl LftS ^jU j l=kU JLkUJ jkMifti CvUJ^i 6jA2k.VI <J LJI 6iaj 

^ ? * 

4^jLuLA 6jjjyO) Lu] Jj * 4 UajLui JLaLlJ I jUa^jil ua>Lol I ^.aSJ I 

, ^ ) 4_o I ^ 11 4 1 > . ..‘tl I ^ a I -AJ -J I ft C j 4 «*« -*v ‘i I I 4iuuJjiaJI (J K .7.V I — AxioJI 

(f 

j ^ /i^l l ^ I j a 11 jj ■ ^ a II < i m ii I >.. j . <^yl 

.#"\o ^^^11 <.».-> I JJ* 
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Ua.j$Aj ^ AJallll 43 Ua 


c L'jAl I j c Lyikii Luj^LJ l£ J7 Jj-aj j LLa <-o j2 I La O^J Laj <Laj 

.4_ujUJIj <1^11 J^<^l jQ 4 kill I 4_il_U aIII eU.i.tk < 4 i<lal I 

(^J7~jl^) ^^ 4 -lA j^uadLo jfl «^ <iaiu]l 33 Ua J-c^l (jLfi < IjLA j>x.j 

pU^t ~ia>VI U A au dllA ^LJLj .^jj^JI ^A <iL^l_~ a qVL-%- 11 ^jSli 

4 i i^La L^l Liujj £jLL UjLuicL jJLa 4jLa3-lll 3J5LL L»J_=wl Ijl 

V IjUL Jvjj (j-o <LmI ^Jc oLLaJ j-fljj Jjl L$J jivAi ^jjj a I 6 JjJlaII 

Ccu <Ji-JuVlj ^ ilI 4 _vAlLL JlLa <ia>^ I ^ji *d1 ^Jc <Jalkil aiA 

. d il I f <-LJIj c IjA-vl I 

•* „ „ * * 
i j <-acwjL=j i < Ufl\ 11 <iUo {y* Uj.^. Cil a U»I ■%!! J avI 

JT^I Ioa^^LuJI ii£ll 

Jj dJ '*h ^ A jk iiiA I jl *1 niuV <_L-0 LiJ I <lli All! I d %J U\ jfl iAT» 

. 5^Jc. d_i~KI I djj^l <JjU-a . •Gc.JXJii £_a c-uuiU: 
m = m t /‘ y / (1-H) 

C i A*111 All %[) 4x^ui V «,*i■•II < h*^ m 0 . ■ S^j ->II cLij| df,<ll rn >t>'*>■ 

(jI ^lr.~. ml w-ilLfljVI (3 -a i ll* ^uuj^I I jji.il I ^£.^uJ I jVj . ffjinl I 4 _£.^jwj 

^XlAiirk.11 32LUI £UA <1aAj1 Lo Ifjj <££ll da ««U 

(j-° ^d«diI OJ "ti Ij 1^ 4 jla L^. ^a j * 1 “ tfl JJ ^ I Qm nflI 


J * i ^l I (jt-J tjVjl •> n '.".I j U^-J 11 dll ... . | ^ | N I Jjjjj ... it A jLc. 

^11 ^-<11 jlj^ 0 NX jjc. 1*1 j y j^jy I .-.I » . . .. II 4 lAj 11 i 
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Jla. a <j| La.jlfll 1 a*\ .UI j fli^ill <JaSj JLa^-a ^_fl CjVL a. 

dUj jjlj ...^&jll Qj~*t n S^ lM> ^ siijAJ < j^j-a_fcLo tn-s. Jjjj-ta jfl.</ill 4 -LxAj 
h = p) ls-i <-iLj pj ..i fj -U ^L-ojJ] 6j-j-a-Ii iiiLc. 

6 j j ~i n JjLuJI I o fl I ft r jj-4 4-41 i A VI 6J-&J OjLj h <<_Sk_^=JI 4 .ip i^>i--a» 

- 4 * yj 11 Ki'it5Li^»Jl a^jui-aJU v_ul^aJI £jt 4 L^i Jtt c. J}Li. 0-° *«I « " I 

ij^J jjijlil i \ ^ Y • ^ Lc. ^Sj . ^ ^ 4J-A ISl 4.™«l»» (Jaitill 1}« i in i_jj jjij 4*.UJI 

‘(jlsL^ < 5 J U^J-* £-° < 3 ?^ lA* ■Si-?!>- a p ‘ » > O' (Aw 

• ' * 

0^ p^Ji K i'Ki« Lit J j alj . ^jlc. I CiljJjJ ( 4 ] a j t 1 < 1 4 4 . ~-j ^ JljJol 5 j> jSII pi mr%V I 

gidUU ^_fl , .IjUi^VI 4 U-».\La 4_ul£«l Ojlj (JuLlaLI j i-U3 I <j| J_^V I r-_ul_=JI 

.cLdill 


pj 11|~|> 11 -*1j «>■*»« tujalI 4 j I 4^j-aJI ^4 4j| Liajlll (jjLuJI J[j■«*" 

If, 4.J i Lj 4 x.^-mj L. ui Ijj -Jjjl >j ■ ■■' I I j_A f ji .4jlj-j-a I ^Lc. LUi ^,g.i 4 -.11 

.3 4 jjljll 1JJ0 SjLj £_o p 1111^ II 4j1» all 4c.jj.lJI Jjljj-* CilSjVl JS ^ix )<)■% n jljlal 


V = Vx tang, a 
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jljj-al ijlc. ^jAt <X _i yiv lI ^ya ^j i.i -» ll ,_>ljl_al jlj LaJ£ ^^JLllL 

<L ^ t >*-« <—ail c = 300) c$_c jjuu ^1 <LLtj_u. J.^.' 

v_it^iuoj Jjl (jjSJJ V t nn I jjaajil LsllLi <lV) jliajll e 1 0~ -* V| 
,jl£j>jJI ^ £j>aJI fj , l ‘ (jic <jl LjuSjI (c). ej^uai I itJ-UJ 

iJl *0*2-“ x Ji*“l L* ^-Aj-a <iJJj (jlc SjiLc iSjjjJtl J[jAjj 

(jJ] j l (_><aiLxJI jljjjJ .££_>Al S J_4 C ^ylj |J- M~> 11 o ^a l VT' <CLtj_ui |jV -Jj ( Lll 
( _yit <Ua*>il 4Jjl*II <jL£ .5jjLJI jLiuWI <t jjj, 

'P(xa)=e ip a xa/h 


SjjJ <1jLxaJJj .jloHI paXa ^yJ] 27lt <iLiLj .<£_>=JI d , X p 

27It/p i .X(^jLjuj jjliaii <UjLo_o SjjJj 27tt/p 0 ^jj l...~ jjxjJI 4jj|_o_o 


Lfj-# <£_ > rJI <_yi^ oUjl 5-aj »jjj JS alt <l‘l £ r,v; ,.i'i jji ^jU~, ■..; 

, jfl./l it 1 1 li ft 


m LI jL^=Al Jl uL x& jic JJjJ p= mv. ^Vl <_mLJI ^l<- 

. j 4 < — V La jj jfAo-o = 

liij . LAil 4 jjjJ < 4 *S[ (jjSj <x alAjVI J[$L tf lt <Gl 27tt/p, LU Jjijj 

. Lai Sjjj JS«liiii ^Ai 3£jaJI AaS ,ji ^^lau 

CJ 1 -^) tf J ^ 5 *>?• *-fy jl^al <llj 103^* “JJj 1> SLlAs 

*0-^ u-s ot nj i H'sl l K..Kj« jji LAiI LldAjlsI << i ■ •■«*■ J■ ^>11 1 .^ISLojll 

.•LijIOJjl AjS A 



•LjIjIjI Sj^ 

<J K~i-^ VI ^->0t ^yjjlAj JU-s 


230 



j jj I Vs s jj d i * AI -v I t v jj 6^—3 i— q_& ^ ^.l c . u 1 ^ 1 

cuL^ Ijj .^jVl Lh ^^Jx. (oUjj-J^IVI) ollij-^JI ,JC- 5 -^Llil < \ t MjU Lli^ajj-^iJ 
^jl Sj jA 11 * Hj Ll^-jj-cu > .i- nI 1 <L=*.jil 

4 JLkJI JjC, I JJis J fljuxij .Jliajll l $-2 jJLij <Cj I n J I Jj-Ioj S^-fl L^J (jj^f 

IjjIjSjVI 6j^JI Jj) xuJ < 1 juillLj . ^jliojJI JiJ-X*.J 4 I rf-a «i l1 j^J I 
j->jl \ t m ^-S <j| t^y^j "\ Aj ^1 Pj—oil AJ J ■ 6 j l < A r> 6j_a jij-i <j1 I A ^ 1 

.6jl <Al I SjjUI j-sjj ^ 13JJ 0^^ ^Aij- 0 up 4 < < «^l 1 



^-oj . LLiQ U^.^ji^JJ ^j-uuj £_ij_> <(jl^-oj-ll ' '' 1 ^^ jj-x> I q j..\r. 

6 J-A jlcj . «L^jX I <Lg_S I ^g i-a^J I <G_Cj_j_u IgjJ < *>..i..mj,:^.I I <Li LLa cil^ ^ "\ < u I 

. | 6j-c 6 J^i-L I ^-LL^j (J-Sj-u I I * *» I <jl£g>j] ^ < JaAjJ I 


^ JJjUJl 

F - A 2 . Ubj I jio ^-o i_jj-u UlL) ^ I j jjj jj I <1 U~y^Lo 
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^IlJI 4-iLLJI ojjIjj . j>JjjII ^ • *-» Ij-Aj .jIjaII A 4 jjjlJI f iiii i"w 

(jlfLojll ^jXu I I A ,ljI jj £-aj ^y-kV jAJb j I j^jlrn Mil Lf-ik 

^ 7j <>■» jj^jl1 OjLuj o**j-^ u I I*<jk ^>- i xj4 V jjjLi..^iII lift .6 jiTmII 

<jjjj 5 jj i /t ULUI jljJLa ^jlS Ijl 4_i( jAjI fli Jji 1 ii5fc.A.i jt.ak.jVI Jj ipL.A. ilI 

(^ I ilLsk ^aj . 4jai iil I oLui UaI I 6 jla LSI I oLawj-l I jJjj Lfili ^jLSLojll <jlaa[jj 


4a.ja ^jilaj ^jJaiuu V I^jI Lai *c 1-iAdl I q i< ./t ^ 4 _iAaIjj ■*■ ■■■*! 4 a 1 t->f ( ^g j" ■ u . o 
^A 6j flli «ill joe. CiLoAwaJI ^J| ^aTu j-qJlII Sj>uaJ oUja I V jljXi j| 




£jlA| UlA ,<l£1a 1I fr LjjilIj (i Lj\ 4II Io Jjj aJLS • A J7JJAJ jA>ai ^Ir n,J|jJ 

JJjj <j-»jJl» <jl5LajJI Ji*.lj ^juujaJI jjj j jljJLa <jJ jj .juuajl ^i| ^aJuI <LaLLJI 1 

. 4jjjA ^IIILj F - A 2 <L» jj4» LaJ I jjjoxajS 


JjUj jjjIIojwJI llAj Sjjja. 6jjj Jj-ajj ^ji u-vll <Lilio Sjjiil jjJj SjjjJI ^ jaj 
^jl .I ^kal l CSUa (^Jj4 ,6Lx-a <L£jj ^ ^^aII <jl <jixj-flil ,pL 1I okp 

4-ujUJI i^i rk— i g" 4 a fil l Jxc ^jSLI <La>jJLI ^Lfljjl ^11 p HI oLAij-a* t fl tk J ■ ^ -v Tt 

<jA j. ^ - n J I JoLaxuI JjA Jj-a^jll 4 Aj L< .m uLj-a «Loj jjujJ j .i£jJI ^Jj U i fl*il oLixj^JI 

^AA .6!}L&I jjj! nm l lj — t—S jjLLLiJu J7 Jjaj jjju O^Lu jJllAj .6 Lill i£jj 

j fti/i ll ^JaAj <liLL Jja»j C>1 fl i i n^ll uljkal ^gJjj L fl J j- 11 — Q ^j L^Llai £ Jjaj 
Sjlil Jj-^j j*kjL I L u JjI (j-LJ (^jJ I All I .ff LiAtJI g Iw "JJ JLjJjj ^J| 

.^jliajJI jA^JI 4 Uit 5SLU Jaj Ja.1 6 JjaU ^Jl LgJLzkjjlj 


iji SLi iVJ JjI^JI jjjlII Ijisa <4 j^1aJI ^LijiaIIj pL»jaLLf LujjLJlSk a ^jj^oj ^a 
JSLmi (J£J <1a ii.ii^iill 4 _aUoJI a ^ a jLk fjjjJllI £_jjl La.^j jjIjJS L^-lij #41 

14AHall ^LfljjVl 4 _jl 1 Li 1 ic. j^n 4 .Atl a I dal1 ^ja d t j j_^Aa 

J ^ ^ 4-lttAlll <—flUa Jj— i-ojJ j, m rk \ t lo^j jaj .6jLJIaI jkJL L-a jJij 
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oLs^jil) (ji oL=^>aU (jxJj .- u ■■ -> « Sxa. iS L IfLtt J£ >_'•■■ ~ll -CiLxjJU 

^ <L»aJ.I CiU.ji.1 JH ,juJj ( 0 Ui-uiaJI ^jlll 

<kii LSUa oiL-S Ijl Joli ia_aj ,ji li^J Js *jj SK.tl l ^ i , Jjj] 

.(jliajll ^Jl Cil nj H 3i^° 4> LpBUoj £jUJI Sjja**# jL-all 

4iLlui CiLxjda]| 

4 j i Aj jj J ^ _* ^ ylj <U^ljll L jp.ml. I CiLa.^11 Jjl jj^I^jlsI I*t - ■ <J»< 

‘- 4 Lp“^!j wjU>jll 5j2 J*Jj .^Ixi Jj-a-j I 4 I a5 £1^jilJ ^IjJI j ^.^ol l 

• (jl^-#jll u-S (Jlijil) L jii'in CiLwjji Ljljnic. jJp jLu&II 5_Ua~. .-.I^j/.~l 

■ij j 11 11 oVj U.fl jl ^JJ 

> Q_l I rt jj LAjI L$]j <_>_ai|l .-.L--jl /."II ^jd# . ilL. Ljjjj” 

<AjLuII JliiiVI Cul^ -Ljjjj 55ljVl djJL CjLuoLj .Ut'u.M ^jll (vlli^L ,_)■■!.»! 

.(°)-Jk f _ > ll oljji^ 

cllajl la_pjj <GiLlo 111 . I SiU jki iii -n II (Jl LAiI Lajj^j 

Lf^ J-^l j* ** 1 ^ (S I jl '•^3^ J-*-® LLu < .lkj e I all ^ajj d . .7^ 

•i>^ i5i>k J 1 ^® Sjl _' I II LLu 4 llti I J| ^ l.lk" J Lvn 

li* ^ niUjl Jl>ki I) 5_jxuLuiVl ■-■ ! * j ... -. II 

(jV IjJaJj ,<XduiLui| oLaxjixa. ^jJJ I C 1 L. 11 I \ ill ^ oLi-jll -»"*i“ j«j I*. ■■■I I 

(jl (jj^-U »L s k ' i^U < jiaj V iSj.Uwi oljjjj Lflj d .aJ_a ■-■ ! /■ . ... -.1 1 
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<3LLa fjJjJ-LI g 1 jlAaII uL^o <jl I Jj ,<Jjl£klLi JJ^juqC, jja ^1 Jjjii 

.6 J.\cJjJjJ £-o Ijljcf j"w jj I l g i If, j-aS| <■ JlIjIaU ilI 

oL^il ^>0 LmtAi ^j| J j jl xojbm^U JjLj I Jj—q j \ Jlu t Ijjh Jj 4-fll «Aj 

pLftJjuiAJI Jiulu JjL |JjI I flilnj I ^Jb 6jJ J^ll CjLlxiLI] I J) 4 a I 


. L^j I j 11 »fl <c^j I i t i ft I cj I aj< u^w ^ I *J j Liu V ^Aj • s 5^ j Jc- ( 3-4 


£-£_j-o Jj ji^l l,i..ajjJj cjjJ-Aj iSj j* < ^l l < j *vj -lI J IJoV I Jl J * s\ i IwOOlcj 

6j-L^ll ^Uu-=^VI uj>j >.^i£Vl ^xl *«i^kVI Jj-oj oLu_^aJ 1^ oI^jJIjj oL»jjjl-^-lI 

f lj_^lj Lolj_^jJ_iSk gjjjj S^5k JjJ ^1 -SjJ ‘ ^ JlJaU 

jju Jl LgJj_La jjj 5vi.i-»j i*4_Lil jJI ^_fl J_^lj jj_a juj 


dljj , Lfj I j ^uuljJI ^ i 4jjbj <_aLHJI ^1L jox. Ijjj .jju^jLiII ^ 

. a. ~>- ~>-l | J ii^ ^ i ^*s. J| jU;M ,\\f. 4 fvJ a 4jjuj (jj I CLiJI .Iti-w^Li V IjjI >_» i< til I jJb 


i U’ii ii\ u 


<£j-a. <d jAl (gl Jlx lla JhJj JS ,jl fjo jJjj J I iil flVi ,jl £ 
ja.jil liiSj-a. ^ SjjJ J£ ^ LfLo Sjj-ftll Jji] 

. JjaJI jjc, (juAjJI jjc. i_ijlau> ^9 ^jil 1 gjljill (jAl 1 ji » 9 j (jl Ijjb £it-i~uiijj 


4_La,jdl 


. J 7 JjaIJI Ijjb j> Wii-vll <JU <1 ln^>tt-ill 4 jujJI 1*1 n.'5 i^jl—II (Ji^» til ^9 

H t > 5 

.-■I a i ■ ..-^ II <USLJI < h*sll <ln nl*> (Jj~a ( ^‘iin-t‘i Loll ■"■■aj ■*■ <J]j (jc ^IaA9 




f 

T~~ 


jUiVl 


I 4 J ^amJU C>lc. jmJI 


—? — 4j1^jVL» — V 1 dJjAil 


JjjUIcJZA 
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jlS Ijl la <uixi iUiuLi jjJc. 6iU.'| LlJI Jjt-it..■ <5_JQJI oljLall 

..jjlaJlj oliALiil £_o Jjijj 6ilfcl p 


‘Luului Vl iluljiU) 


liAj .£ lift ^ ji^Vl JMS J^lUI lift j) ojSj Jjjuuu Uii 

L jLuji ,_ji ■ •. J‘ _>J 1 Ci L^i-uaJ I JjSj jlll iK.tm uJi^L Culii 5 . ..LI 




UJ jIacV I 4 -oj ■ < j 1 n L-uV I Culjill ^Lislij Li_jx. J .d . I i.l l ^ q 

t-i Sy.K'l lj ijilill i-uLyj-ilI vj UliJL iLaJI olj L^L^ll -- 1 . 1 ■■■'■I I ^ 

0* oLiij Lia^L l^ii jxl. jl .odL ^ V .clj^II ^ L^l 

.iy^LJJI oxIjiJI 41.■» ... “. ^ . LiyS: 4it jji oL^,LuVl 


jxixj a=j Vj c y-o_>IL Lf-Jj jLill e^iAJI ic^xx. jjt 35 U 3 VI j^Jc. La j g .r.ij 
OjLillj .<_LLAll ^ jiLajLiS «—all V. ijuL Iljjuu a j .Al l j ■ ,,.. |j(_L 

\ • x A.'WU’^Y' ^-Luj (h) >»_>JL 4_JI jLiy) Ji>L oj 13^ jAVI ^... /y il 

.(<yL 

(h/ xJIjjJ AuL ((jLo^aJ^ ojIj <i_)jLa_JI CuIj Jj-o CjjI jj I .A. ^ ■•ll'.jn 

V lliV Culj-JI o* <jjjjLmiVI lilt n_m i ’>] l Jl£ j i"it~ Lo-il .6 jJlLI f 2p) 

• Ly I ,j-o £JjLsjj t-ijAJ 

^ ^j>«LJI Ij-A , <£lil l “Lyjillj eLjjiiU LljoiJl^ Jf*-o £ j^*j ^ jA.a'. 

oLaoll Utf-Mf ‘(J- 0 -*" Lai ‘JLail (ji CjLo.j 1I iiUUI tf > 

cr® Lajtii .eL ^ i fl ll ^ Sj i~^ il L«_ii,Vl jLiill £_a Jixlxu y'l 5< j ^1 1 

• ^ia^i^L jjj jUaJl 



d I tl i" a I If. j i ...i Jli I oLuxu^l I o^L> ^ i iaiyi jl fl »r I 

(^jll Lllal l eLjoill .if*-* u* 

:<i1 

J~>~. (J ic. ^LsLjiVI JJjj S-i-aJ jil/i <Jaj5j]l JLa—» iSLIo 

JaUu 32LUI ojjjj < jj_> jll v-ic.1 ■ A~ijj <jjjlll i_i*£-o j-o <5LUI iiLiiS i_ii,.il Wi j ‘ LS -o^ 

5Lil JLa-» ■ «_'t, Sjlfljl iJSjIi JJjJ (^1 jjftJ -(olj-0 OiLaj) CuLaill 

^yjl J. -•'j'l I pii jJ < A fl.a 4 j i A a iJia-jj :SjUI j-a jJiij jl j* 1 

.(■'“KtjJ Ja. 

l> «a5-> e ^“i jpSjjiil (> tflUaJI Cl! C U -> I ■> jl iAa-j I jLa 

... -.V l JJjj £«B umljS iSUoll jl v-l l h i ,jpj jl Ij-fJ Lpp 3 

•■ '<’■ jl 1 Vi^nj f_nn.pl ^yf.p.1 Jtpall 4 j . ■■ tt U 

XX = h / m x C 

3I~< m ^j .All <_c.j_*-u C ojIj h « f _ > ■■■ pi (j^-jH Jpoll y* ^ '—> j "* ■ 

: uYj 

Ji ^,L-...-, XX=C/FX 

C/fx = h / m x C 
fx = m x CVh 

jij l* i ■ -I I ^_iAj-i .<H£ ouil^u f h i 'V JJji (jl ■■» * » hJIjI 

S<*^l*JI a j-fi j-»i ■ «< I Vi I A jl 

ajplll ja 4,1 1 n-v~it I <b£jaJI <5LLaiI { ^A <till jl (jAjlii jl 

f jl».,n_i ajLcl £ Jj-aill (P 4jVj . jl^-ajll ,ji l.. f_> a Jpp lP (*.*“ * P * U* 
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>. a . * .. A i n -% LJI 5J5LLJI JJjJ Jj_L — 6 6 Jj fl-LL jkldUi aJI 

. (f) 6 JJ 


Ek = Es2f('> 


iilL So^j Es % l l <-JLa_».VI ijS;j^JI <_5LUI ^ Ek >..-v 
_>j£i Silk gll3 (jJtVl olj ^Luul&VI ,jU Jlil . jU’i-vl JS ^ i^allJI 

. jjSi IflK eJJ.ilj 

m ° 1 Ek — moc 2 : ^jIulu I 4J J L»-.a 1 * r, *i i n | d a 1*14. - , I m ...^1 w I ...^1 

^1 53 LUI LLjS ^,jl C y.'-^ 11 dl~.< 

■ Es j j 1 . 1 1 II JJjj i-ij-i-o J^iaLsk. 


Ee = Es *f com 


Si Ukuul l SJUaJI t_»t *••■** Ij^Aj 

Es = *f com /Ee 

-4£-oLS muon ^*ia y j^lVL i^uaL&JI Es ■ 'I ■ ■• -«■ ■ I*» a a ,^Jj I » . a 

if* fi Ci U i.,. ^1 1 J£j ,j>LiajS JJj3 fji <j| 

o^Ui ^ JaU-aj ^j-i 

Ee = mo c 2 = 9.109826 *10‘ 31 *9*1016=81.988434*1 O' 15 
Ee = Es *f com 

f com=c/l com=3* 108/2.426310215 *10' ,2 =1.236445357*10 20 


Pu&J\ 

LaS .(La CjjjiiJ Jdxlj ,jLj* 4 jju<LuiI 5 > a «<a» tojhoj ■-■! .m. .. -Jl ^ I ■ 

July <GjjJi JJsi JljJaVl) alUj t> jlikJU jUJLI ^lilLj S3UJI J\ 
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5 if , ? 

)Jj V») 111 i . 1 Q Fi A a I i tiiLmj I«_,... ^ 6jLl.iC.Ll 4,11 A < lUJ 6JJ-1AJ IJ-A Ll] 

<^*e <s i* 1 w ojoh u d (ilxyjoi ujlh^ 1 

. 4jfi LLa J^^ LLvj I 


JlLc. d JjljlSi| jjLi #LLu JLaJ <_ll {jAlj-Ljj I 1 4 _JLc. ^ 

fi 

, Jj£ I ^TWJ-Q <JjJo ^ jA] J1 m fl ^Jj jJflTlJ JlllLj <G^j2w UUo Jp L JA» J&ikj JJjjJI 

. U »Jj Ij^ll jx-ujl 4jJc JjiLu LaJuc. Ij-A O 

. jJwV! ^JJ Lg \a J-=fc.lj j i»1 i ^jJI oLo^uu^Jl Ijj i>i tti I j-A <jl 

# * ^ • 
pi a v m V I j I ^jl t0ll.il . I _l-ojj qLc.j-4.ai1 I Lj ">.1 a j_xi| IaAj 

jJAiLi ^JJjJL jjfi. e^-tL J] IjjjAJJ IjLLOJ ^l./Vl Jp^JJ .4. AAlflL* C^-JoJI Lixfl ^Jb 4, flllA I I 

.I jjjUpjS JLj-L) 6Vi i ilI jLJLlj <jS_p. <3LL jljift 

6 jj), tAJ 4 ,i i» fl 1 jjLllI ^_4 4 1 ml I u V I qI «ft l^ni.Tkl I IMG #3 4lJ U C >jll I 

. ji*V I ^jc. l^lo JaJj JS jxaju-u jIjcJLI J>LII <jU ^ilaJLj p. 4llis IjcLcufl 




JJjj (jJjj-J <^J Jijl ?Lft j -» ~ij ... Jjlll 4^$!! jL aA j jjl fJ ■ *<« ?] (jSLaj » 

.<K j( ^LUO. J£J 4-JjA4ji^LL 4 _j| ^Jc. 

I jjjqX ^ im^l -I I ^Jc J[^i^^ll a > 

hJ liLUaaJ I <1^ m x tiaa. f x = ITI x C/h 4 j^IaJI ^jaS JJjj La I XX = h / ttlXC 

0 

. JJjlII £-a Ljjla um^jIau 4-1a5C1 I jj-aLaJlII jjVj .i^L^L QjIj 

^Jj JVjj 4 , \ ^jJ. I 4 _i_Jj t fl J ^ qI <11 1 U •%!! Jjl jjAljJlflL On Q <*t Lalfl 
jj-J-uLLa ^jl U-A jj-o jaj~, flj I 111 j^AJj . LbJJjj ^Jc IjLolcI L^j-a ^jajj Sjj-ftll 
.^LLijI L^J Qj -\j U.LL 4 j -%jl I 4 ^jaJI jlj n't ml jjpJI h ^ I AjJ I J 4-Sj^JI 
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■ (J- 4 ^jll Jj-kJ I ULU <G| j^ljJI 

O^J.1 u-“j • tV '"? £-° i>^ CT?^ 1 Jj-^ 1 j^-*^ Ijj 

• ^ I Lc. Cj Lcj_i_uJt I J J^j J >L \i"\ 



<i LUI «LJ L c. o Lf- j.. 11 ) 


LS^j ^ ( i ‘ ln *^1$ J^ J b >J J SjJj^aJ I oLj. 111 ->ll ^UallL J*s .*.~~ .".I <- j . ..1 I ^ 

^Jc. Ju u SjlliJ.1 4-c^jil jl jjl ^- Jali. 1 1 \ 1( _ > ^L!L^ (j-lc-J .j^3l I 

Lj!^! oL^LI £-a fj.n^ ^ <ULiLi]l (<S_^JI <iLL) ?alUll 

■ ^j" 'H ] J- ^' (jl iLiLuj 

lt* ililjlo cLja £-* jaii <_a_^,L_uVl o L_' , , J? JI Jil JZ MG# 4 

• ^ L=J I 


4j unlll Aliili 


<u^alll <Lt&ll U .jjUl <JU. ^ 3Ji£ ^ <t jVi 

. L.U; ilhJ^ <fUu_o ^ (j^ll^j <a5ilc ^ 6icj^u d^aJL ...... < !•;< ) 
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LJLc 4 l~XI I J) '. ^ I _^JI Ijiki (4 _Ll*_o 4i£L-u 4-Ll£ J ,j nJ 4j Loalt- 

j' l",<1 1 < 4 ... a'. ^ ■» -v jL I jLL=V I ^ *l_ j-ujilL LUj Lj CjJ^i 

A. jUa^l JajlII lj ^ jl 111 JfL^j (m o ). jjfLJI 4ll£ ^ i^uj-ail 

j] a i «jjjji. ^ *->. jji jU=l ^ ji'i.iid LfjU <v ic^^j-ua 4^_>cJI ^j-s 4 I Vs 11 ol jj 111 

4-aLL jyi *^'■" <^SU 4 j,.,\1L 4cj_cj jLkl Jll <B ^jA^jil jUaVI 4_2c Jlkl 

:e> j j^uaJ I 4 I I.n’ill 4 17s II jlj_i>l 4 JjL*_ji JjjSLj ‘ij jj* 

m = 1-v 2 /c 2 

. Liul 4 l",< 1 1 jlyp 4c. jcull ojl^ LaK 4ll JljUll £jlal 

^ d |-;< 1 1 I '0 ^_a *_dM~. ^ VI &j_i& j * i i a~i l a ^ 
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< .» lj d ~ , Lsjlt .4<[ JA. iSUa idUl < > _ L itl Jji llco_>dil Jx*4J Li-Lfl 

.;l j - ~. - dl~ < (^Lii ^jJJ (cl..A all {^Jjla£ <ka—a eLolc (A) jU=V I 

Sj^ljll j^aJI LSlla 6 jLcLcI (^i o' ( B ) -AY 1 

»... ? l l LojiUI SjiJI) jjidf cl_ > jk *L£]j .JjmII 

.clj^il (Sjifjll SSjaJI 4511a) 4c. Jj*u £-a k-u-uljj ^ (jjS jll 

5 h< I I ^Jc. J ■ -v .... ,4. ...aj jt i■■ •> !I ( j»_>»j djSJU Ji-b P I iA a Jjlj bjj 

c£*i Vj .uAjVl Jc. jJUJI 4JL-U J3\ USS1I ,> J5d ylll ^bJI 
.jiSU 4i-JL cwt pLiall jilj $ J^b *J^yi <2U° 


£4>“M liAj dljjJ aJLH^l 

4_5LU ^jjc Jj--I I jkly .<L£j-aJI iSUo JiLi. 4tiM Sj-»-J lj_>. J i ■■ <1 ^ 

£}j .'.II lift ^jja ed&L>2\ o***i ~> -‘- ' *lj .Sjji-U ijA 4£j-d*JI 

.iu-Lu.1 Sj^aJ Uf#5tLi.l fij V‘ Cf* ^Uf J 


£-1^0 j A JU>A 

<t£ll 



cK^* 

j»-iA JLa-oj iJIjjJ LliU^i 

3*ulA JL»-a ,>» ^d<l l. j JAflj iua. ji.SU Lfija/l ^LtliL ol JU^ 
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,oA) Road to Reality 


‘U J - '* l ' i - a " LAjI . L^j>aj £_o 4 SjLIj JjjjSjyi Jjj! J a",, 

-H>* ,_r^ i f'i-t ...all (x) jj-aJ.1 J-La-al) J^kll J-a ^LlJ! - ■.. all 


LaSlj iLlj JIjjJ oL aa-auaJ S-ikaJJI L.j.auJI ^ULJI ^C. 

0 St 

Oj" ^ ^ jL v , n VI <_c.j_uj J ' » il 1 ^Lj .r j .Al l i fj . .. 

.ililii jl ,v,\,y I Joiv Si jLxju L.^JI i jj£j , , Lo^J U ...j “l I LaijLic.Li 

I 'JJ ^ ‘ “ n ^ I jLiillV I tic jxu J_u j-JlH ^.1 II S .U-v II I Sr J , ,.l | 

JjakJI jajJa Jc. jLuUi jJjl! SjLc^ ^^UJI Ll . jL_iVI ^Lli ia^l 

• 4^ £x^b 


lift ^ 4ujjLaj| 



4 Laj <_aLLj £_o ^ . M -yj I Jnljj jjLs _u_SjjLkLu £ j_$-oJ jaX. IJ-Q Jj III Leu 

a^ JAHJ < a ' Q ^ *\ / I p Li^J I^ Luj UJ I ^J-eO I L o-Aj 1 , \\c L 4_1 Ij U t<~i Ij j- fl J. I 

, 4_ujLJJ (J-jJ-i 

e_jj-^-> Sj \ ^11 Jj^JI olj jxl i u a . VI (jl ^L*JI ^iJ_=JI JjC LL?- 1 ^ ^ -«- A ,. fl , j 

;<_JLlII <J j( a ft II £_eA^_i 4_ujLiJI Lx3-^ <jl -^>-=vVI LAwL^I 

F = G m 1 m 2 /r 2 



r ^_a 1 a^Iu iiLuIlj <m 2 j m 1 u,K <_»1 L^Lll I ^_a F ■****-v 

^i| (_£ 6j_i_i^i 1 ^.1 f V I Jjj f n ‘ Vj uV L-gLaJI 4 XJUeoll I j, i j n t (^JjULLI 

. ^». it I a^J I ^Li i iaj)i ii 4 _Ll£ LuJ I ji. 1 i u^ V I ^ l-^-G^] I P I 1 I 

^/l^eu Mark McCutcheon dJL JjL jlSl The Final Theory 4_>Ll£ 

<lU1^ j-qV 1^5 -^.l^jil ^-L. (J-GX. <UL=*. ujjL^Lill 6 _ 9 _S I 4 v11 ■» <a 11 ^JL 

jjJj-GJ 6 s _^U I e\ li | pjtl v_2j_(_u <dllj-lj ■ UH) L> 1 ^ 4 Ua It "I 

O L^a*j_o ^.q 6j>- 1 A_i ^ a 41 LU J 4 1 j j < Cj IJ-A I—Jut I £_q l A ~.i.) I j-Aj , JjuajJ ^ 

jLueQ 61 jl a ' ^UHjLi pLel_iJI p 1<L_oj^U! <Jj L^J I ilLU I j.X» < *i ■ j j l ll 1 

JlAuL^. p^j^ p ( \ •% > I ^J| ij-ua lj)juo JSlLi 4_V I 4ju j L>J I . 4-ij Lo-euJ I ^Lua.Vl 

I P 1 » A I Jls . ^ J . J J- G -e U .1 I La J I J-G ^£-3 1 p ^-j - 1 I p 1 ‘ 1 Q 1 1 1 > 
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• jx iil ijtJj ^Ic. Jjjj Sjjil cK>jVl JL>=»- 6jlj-» (j-i j^ill ,jJc. 

»I U.r.1 i (_^J 4 jjij ' -»_~ jj| Sjlll jj-lc. (jtJL~Li i j_ij i~i ^Lj <jjjLaJI j n~i i n~i ,jl I (j*J 
<sL^j| ^jjl <Ujjl_sJI Jjj-d 4iU=JI ( jjo u i<*in V jiuot ^jJJ 4 •v 1 -ki j] 

1 I ■ w t'i> \l fjSl] (jVI Lo^Llo ■**■'■■ ^ 4ujl % I I 4 i fl ifl"k !I 4 i j \ Lll c/\ Lai ..jjSJI 

. Ifrii iSjLiil JjSJI ujl\lll 5^5 III 


^ Ir.^ g -4 q LLvI | <jh£ ^j| JU. A11 ^AAi^All oVjLx-O jftiAx j 

<UllJo £ v~t“ <d^JU Jj “vTi 4 a^ Jj ^1 ^Jl CiVjl jUi j i *4jj (JjI a o j a i 




^ J mi ^11 <JI*J Sj-talla 6 Jjj-O Aj-S o flJ * > ■ *«*l < J). 1 * “ ^ J * 

^SLilj jl JjIjju < Ll^JjdOJ . jkIjjlI Jt <11 6 Jl»J-A 5 J-S 5-CI 4 

^l jji IViKaL iiilijJ ,l$JI^Li jLui^i LajLajI ^Lui oIaj^oaJI 4l. ^v c 

f «. ® «. 

S^£ll dJ-A ■ ....l*T»j ,4jjjLaJ! <i_ija. 6^3 l(jj mm t J-&J SjS 4 * »«ilI 4 aUcJI 

t • 

j_alij I <■ - £—a I jjfc Jfrillj ~i i mj . 1. $l"l-i (jiLjJLj Ci I— n _i in ^. H JJjj £-a I. i A J I 

.^l/S^jUl 
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( 1 ~j w a~, jlS-aj]l ».t U.xI lj| ij j»jl*.i ... 

<£jduiU <Loj^UI 4jj_p.l ^jc. j itil ill ^ Li, tW I J n"i * jj . Ij % 5 a ^SLiiLgJaj U-t J -kTij 
jfc I itin j| jUI < <Hal _i -v 4 La J * <• ^J| jlajJI ^jU~i mij . i-ljJ-ji.1 6j_aJIj 
-y > ^jjl ^ ^1 » «‘«l jl ,jAl t «t‘il <i LI j A. 11 a *CI « SjjV jjSlil jlji -sVI 

0 • 

jLI m JLq IjJhj . Lalui4 J*l *11 ^UMil ^ 1^ * LftJ IjJi^ jIjSJI jl£ Ijl ■ 1^1 t “v 

. jliajjl iujLJI CiVL&J. i£Laa oIt 1 \-fc*»V ^jl i/till cLjI |t 11JjJjj <t-iii£] 

I ni i ii -V </■• jj-aJI IjjS jji j>j im-^II _ 4_a^II ill J Ja ^1 ilLkVI 

• <GJIj p Li I i_ujL>j oVL»_o j&ajll <Kn.tii joL.nj jl ^jAjlall jji 



11j" 11 li ja-».~ oLuaAa 4jc ip LlAaII Jxall <Lulx> J ^ 

.ijl iuni) ^.ii^tll 
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I |jj| j rT\ l jj J-jjJs ^ » J * » Cj7 j^-olll lj_A 

i n^il I Jjj~ii,fll^aJ lj .c LlAaH g Li"k 11 J <r 4 il_fl ( 4 _i_j jUJ I 

5jjJaiJI jfl£i < jAifl'ilI I iujLsJI JU-o J^.u.uil ( _^a^l.ftl 1 

1 Aifll hi a IjLuu-a ,.l “ii ^jLauJl JLJJ ^ i m -v ^I jj| ^Ic. <_oLaJ! <aa^ajl 

j? 

y I *\ .•'j 11 g 1 1 -> iV I y i ■ ■ >■■■«. .M^.~ll .*•■ w i (ijjJoiJI ULlUj . g i. A cl I 

. clLLVI I j_A ^JJJ 4^j-.~t I ji.LaSi.VI (j Ls J • "*‘ 


ji UIUI fci * i t .l Li] JjjJa jjc.) JJ-J-S jix i. iv l <JUI yli <yik y9j 

gI 1 ~. 1 VI j-ljj (j i.jX ^..1 -t. jj y If yKfl^H jjSlil Jlj~ A.VI) (y«C.uL<H.I »>1 .~-ll 
. Li LJ I <j.u.nll I jt y ‘~ ■**« 11 LjLi yS iujLJI jjjGI jijiUI 

yS ^ A U "ll n 4C.JJJJJ A I ■ ..A, VI <^^3, Lj»t y_A LjjLJI ,j I j l" ■ tl y A J " Q I 

(£l yi e LAa lI a . 11 .*. 4... \\a J« til. jjS yjjLyq.ilI JLJ.I yLS Ijlj .yj^jll y K.. jlI 

(£J-a1I £-a I fl v.aj <Ujt. ,-v a yll 4 I . yaL J-A S4 ill i a i) jj5 Ojjj-J I . 

?ygJi»]l 6 Ja.j 1I LyLklll fj AjJi LjSlIj 4 a. Al lj <uajt-illi. .ojyfr£lI 


j3l£oll 1 Jjj« 


« * 

I .\ xy IjjjluAj J •% \ j j f iL ^ v Q11 j jJallLi 

.^jljJI jj)I 4 _Kj 4_»jUJI 

ir\ \ IjJ -vll 4-flUo j| I . iy- 1 -.i 11 <Jl£k £_o JjJ*! * JJ 

(jl I u-lu^.J 4j_=w^o <tl«J njj . L^J.a^j ^HJI <_JLa^VI a JJjaj 

(jj-fl fiULxaJI <J| j}i\Z JtiLo .-CLaLIoj ■ .,,.l\~~ j 1^311 ^ 11 t />l 5^5 ^L.4ij 

ial&aJI 4jS\a \Q ^Loj IjjjS ^IjlsaVI jIjSj 3)^ IjJj J n jJ jj S^jVI C. b ^2Jl 

IjI CulS A- ■>n ^JjC JoAaj L-Sj-UoU j ^_fl jJL^_lII ^ir. 

.g \ i mil 
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JUJ. ts* ijLaJI eliajVI £* S^L* <Jl£ JLujS ,J)jJ 

ji^Vlj «. j^a. <JSS ^jJc. LujUJI -IqLlijI tiiji i ,J^VI {-5lj (jij .4-ujUJI 

^J-^j C$-^ ULS^J ■^- a I « ( j ln->" Jollll <-aLLJIj dl~<l l ■ <jjj(_aJI Jtujjj ,<LSJ 
6iLci fjill £J><JI .^1 CujLa. iic. ^LULj <5lL .U ji .X . 

<-JLo_a>VI aj_iJL CijLaJI cLLajVI Jeujjj < l_Laj JJU 'jij 4_fl. l ...1 1 Sj_aLUJI 

• ^ I 4 1 ?\ JaAfl ^ >* ‘f J Li ^L^jjV I 4_Li^J 
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ro-SJI 



c G^Lijj ) ^j_o ^JLsjXc olj^Li] JC* 


oL, ^ j , „ ->l l (_^jJI jJjJI ^J| K.'.Ki ^ 

ialij diLU <jaill Kul£ia LlJjjJj , LgJ iizvjll Jju. p J\jL] JiJj J . ,.-- V 1 

.^jll ^ I g-r . A j 

f^J ^ 0 c5 J ^- a UI I ^j 1 7» '1 1 (jjj Lo Lc. A • Jjjs ^ [ .-." ■" | i^jljll I 

VJ ^^ * 1 * ~ j iajj ifj-t-i ol j » <-> bj i -i Tt~i j . Jj »q! 1 <Lj [ , Mj 41 a < s ^ 



jjji.mjSl eLijlj itjL dlj-il iclluQ ^ aj-A 3-^ 

^ Q ifl ^ If I [ 1^ I * 3 la (tilljJ . <fllQJ 

.- I . j« a H 4 i'i xA « Jja V wa < jl uJI IJ-A . 4-il^ilL ^11 1^ ui^i' A ^ i. n * > i^uLII 

j ■ XI I jJLJI ^ aJJ-=xll <ULaJI (Jj-> "~ij (q1 1 J H jx.A£.) JJ ~>~llI jx-lc. Jjxj I 

^ 4.*v .*«*.! Ijj ■ ■> ..Jlj 4 tt i . ..II .-.VI "w.f I ■ i - t ^ l^> .1 ^ i ^ajjJ Li ^ i ii u jjlx j^JI 

Lxcui alat-ftU 3 Ltl’lj a J 1 ^.T i) uh ..H JaS 3 I 

• ^yJ-aUI JjS J j 8 ~ i.it I ^1 Jjuqjj 3 I 

LLiljl 33 Sj<• ! .‘t l .-■! «_■ ... -jll ^ entanglement 3 IU-III ia jj 
. 1 Vx *J .... Ij^Aj .AjjjS dVLa. aaljj <5LLJI Irift-k ,ja ^La laajj . Lafrjjj 

j .... all 4 i*\ 1 . .Al’xl I eLj-uJI Jkla » I > • ■■ I ^jU~ 1111 V 0 ‘ «4-JLJI 

£_slj £_o J~ ‘t ** * ■J- 3 ^**** t\.lf, 3 1 ■ 4 1 1 1 1 1 ISLxi I jJiljlaJI 4 jIjX. 

« • * 

• jxLVI aj-A t £ J Ir ^ n-J. 11 £-fllji] 1 ~'jjj £jl=x 

- 1*11 <j| mLoixlIj JiUI Jjj I 0 , A 1» IJj.n,M Laic. jiiJI aLi^-i-a d m al lOuljll 

4 .'.ill j_A_j J . 1 1 llUxj I*.xl ■■' jli ^aLaJI a Lull 0 .nj ^jll ^-i-uL-xuVI 

d Xi... , J^II pLi^aill 4xuiluiVl 

jJUilj ja^II <JLJI Jt ^£11 liul%» 0 ^ 1 ^ 53 !^ .^UJ|j 


{ j\n\ iiilljj .aju.iid ' jJLo j juuJU I A Li j. a ^11 l£-)jI ’Vja 3I 4 jjJL 1I jLvjxVI 3* 
in j u 4 ..jl a a 1 (jxuij ^yttic in 3* a L ai* ]1 Jj ^ic. ja j Al J I CiVLa. j \ . u 9~i 

.S jilt a jxLAjI j <lxLLa. |\ 1 ALfli. 


AjxiajS 


tjja^UI 4 . A^j" al I aJjilIj 3 LSL 03 JI 3?J 3^ ‘ ~ ' ^ oiala J-A |iSJI aL^aA ^JLc 

, oLbjLlLIj dal jail J Qa 11 4^ \i .V. 
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Sj->«. a ll jal JpLlil] ja-J-Alj £ jj-aiJI ll$J 4ji,injJI ^LfU (ja 

,<-i ll Lf=k._>kJu y^ljjyi, <Jo3 Cul5i j] jJyM 41 ^ .t-.~...‘. V .jk£ll 

f^-j jjjIIj •(^. 'j l ' 5 " H I i<ti*io Jill ^yA «<...ii o-5yI ^ <j-uj (<ujLill 

(jl J-“^l J «■ <’* ~» fl J • LiJj-S-c- (_j-S »_>^l_>j]l Ij-A Ji-o J j -> ~'i J,1 ^. i U'i i .i'i , Ijjb 

LJlt (j£l ajl < A~ 1 lj i^a.ljjjVI ilLaJI ala £_a ji ^_ikl ..u .. a I'.j j 

.<1jLi 1I -tilLkj ^ jj£la (j-lt kjSljUl «. w~..._. LA. 1 


jJLc. ,jJI <CLijU_a cuLSj .j»iJI LiiilSaj ,ju_uuj^ jj> Niels Bohr jjbjj j>Li jl 

<ajj_ui Jjc > 4 < 7 . *C 11 iljUJ. >_ijl i ll gjLii 4 k-k^La ^ ■ i jk11 1 1 K .*.1 ^ ■» 

k-uLaJI ^yJc. ■ ( ja i -k i . l ii Ci_>Jl Lai . LfiH Q /. a 111 I jujllllj jlljJI J. ...a* jl LftJjaj 
8a > 1_K^L ^-> . 1 l$J 4 _i«j«-k f . 1 ■■ ■T ki J>a a ^j^UI ,^1 -llijLj , j_lVI 

k. 1*1 11 ^-j k~ i i .i i Vj (j <i 4 il l Lg_i j> I.7. J ^kU I liuLSLu 4 »j k'. Jj| \ c " r lj .i u'k.j 

U-“ •CSj'ill C itTt JLaJ .1 jfjlHil ^ ._i i i uTi ^jlll <L±iLkll ■~.l_ ? .i~l I 


u** Lf® L) .'" 1 ^ ' 1 . 1 ' J2jclj . J>».j L$J oljailll ala jjl qjlxi (jll lia 


jJix^ iiakj jjj . Lljlis ^ <jiU. ^ ^1 .oljailll ala jl Lf&aa 

*1-* CiLl III -kl lj iwijLallll g->Llj ,_vajLsuj .<_lHJI .-.I j . i ~t I ^,lj jk\ , ■*, ! . j ■ il l 


JjL^: 4 .1 ■ ■ ■'■ ) <Lj_aa^_JI liulilll Jjl jja jkljJI ^jJcj .oL^klll 

• (ro) M 


' ^3^-“ <ajnil -kill]I ^_a -'k~i <4 n .Aj . j ■ r JkjLuij ^ ' aj llaj 

k ft i ~i -k 1 (<t- j ik'm ) 4 j la r oIj—i-kki_ij jkj_ii lj - ‘.II lla Ijl La (£_y Llj_c.J 

"LjLj 4 jI ^ l_g a i ll I la Cj \ m jjl JaVI -4—i-aUI 4 Kk'.Kill .-.I . X a l Til l 


Ch° ja^l -iLaLi l&llj jkjSlj ^Ul l^allSj-a ^jjLaj ja.iftl ^^1]! , LLoC jjSV I 1 

£ 0 

t&a^b c*lj j.»i'il l (jJc 4lli 'jjJic jjjia <U ^l^aill Ija Ji l^k: .Ila 

* * 

. L J *J ( jLu -J 4 , v^l Akl J 
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l£ajl£x« (jUau 


oLsLuu—a l<* d "U-^ NLa jjc, I ■ K ■ «K . ft I i ii jkLc J^juuj ^J i i t ^1 1 ill l i ii a 

(jaj I r.lUfljl <JliA ,jl ,jj ^jt-i~in*i riilljl .<U (j j“< n j^ (J>L (j-° J I J * I * I 

■-.—~ j l ~A. *. V lial <iasw}Lo ■ «-^H ■ « jllajj <j5j i h ^I^JI (Jl ^a> 

^Jc. ^a. ^UoiaVI l~~- ,j| jl .^1 ^Kall J La-all lc.Ua&jl djuaa^a 4 ij aa 4 -aLua 
■ -.I -....--II d ij11 Jjlj , lift ja ja£l tf V ^jliajS J$la 4*1^ 

.4lu"»tia i_illaAl (jJS I 

J 

J_* h iu_a. ,A = h/mc :i2il_jJI ,ja» aJ-uua J (X) ^Ajll Jj-la (J-Lfcj 

^■v-jll jJLill ,jj1 .e J .Al l 4 j&jjajC «pj mail 4il£ rn <iilj>L Cula 

Jj-a-jil J^kJI Ja-lj a 1 <J . .aKII t L j-l. a l l i-i$lt—a jjl £. La I IJ ‘~ > (jl J.Aaa 

.-■«s jjj -XI I K.'iK.a Laj-*-ai_p ,jlll LlAaUJI ,j& J^lbull 4al ■ 

da.I ...II J^uoiJI ^j-o ftjatj _ 4a.jil <11J Jaaai u* j^ajija. £_>aXu 

dh<l l . .j.Js J.a. 1— L^j| ^lr. <KjaJI 4 in5 i_S_j*a .^..fllfll e la jail I 

P = mV . jka«a. tfV (v) <£.jaJlj (m) 

jja d XI ^al~" ^S^JLo 4 a j*“" jll jaaLall 4^j-=JI tuS (jl JjJia ‘LLLuijj 
^ ic. (j^Sa (x) (jjl^J.1 4 *^ 05 ! 4 j. nil la ^ < n-a. 4)£ja. oL-aS (jaj 55iL*Jlj .4 m/tL 4iAa8 

I 

Pa = a / ax 2 

ft 

yll d -V I -V t 11 .. ■"• — ** I *.'■■•■. ^juiaJI (jli Ijjj .Oilj JJX a I- 1 J 'S 

iSjjaaall Lf ic. int~l iljLiil (h) iJljaJ Oalaj <(i) ^ JJt 4 aLaI 

P, = i ha/ax 3 

9 

(h/2p) Vj~i-> o di^L Oalii Jaaa idljaj Oala Aj~» 
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jlxti <Jljj Lsj. ^A .a fjjj Cuau f J m ? 4 \ n < Jf ^j (i) J^a.j jubb 3 

jljX-VI (J-A ^ra fl 4 jj^jJ bjiil CaJ CjLo-uwaaJf *v d ' X ..»! J jj . 4 . *\ J t\ 

j fl 1 ^ I I J .t/^ l fj I I 4 l a5 4 /M fl C2 d »“‘ 11 h j"i ■ t.~i , 4 Jr * I ^ 4 t^j 1 | 

• S JJJ J^tr® 

(jAj CuGu S^iliO Jojjjj 4S_>-=»JI <j1 ,jic. (h) Jja-j JjJ la£ 

u* Ljl^ojtl (j-® jj-$-l»Jl (jiiau 4 ‘ “ »* > aaauaJ I ,j] I >, I illjJI 

<4^>ajl 4j-aSJ jJailLI ,jiua>JI (jjj 4iilfc £juai J\ ^jUl ..nj J>Jo 

^ fa ..■ ■a ll jjSlU 

jl. J a jJb t5j}b Cub (jl Liua^u-il d_i_ijLaJlj <4h^ll , J‘-~* a ^o udlj ^c. \ 1 .AS 

tijjuaj jlc. jmrhll 1^-U.rbJ ^jJI 5 SjaJI <iUa 

JqAJL aj 1 n\ \ \ d * XH <_i£LulSLiil Ijj l qj . <■ ^<_\11 ~fl Cj I j q al | 

.JjJbJjl <SjLJI piluaulij 


yJc. ^jln~i ... j j V iCUJiall £jlj (jjliVl ^pb^jliJI jjjjj J I a .L 

j •» - —^11 4 jJL jbuVI n 4j)Jj »j ■ ■• <4 1 jl - A.jl I i. J 

I j-Aj • - t l T i- i k- n IJ b) J _i 7>j j (jc. gilt La bjl lijjjioj «JJj £aj 

complimentarity relation. 4jLKl iSiLc —■ j .' ..^ 1 A. ^jj JaLujVI ^a £jJI 

lajjj-aJI 5Jjiai ■ -^"j 

Ax Ap Sh/271 

Lajlc. i<Li)lc. 5 JjLjlII ^4 .4^_^aJI i i a!> p X .jljiil joij A Jaajj 

03 ^ J^Jo jja J5i A(x) J-uijil ol^ajj) J-uajil yi JXsulll X. 
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<' Ijh/2TI. j-jS| A(p) 4 10 ^ CjIjjjlS) Oa S ^J-c- 

IV' t->- Ijl 4j| ■ iJJjj h/2p Jja _jjS| <3LUI ' >-v ' (jjii <<sUaJI (J abw> 3f£_^=JI 

jjl 1 ~i \Kn i 'll jjJLllLij j j-xSi J*n .T. i j j i~~i ^jl 4 ' -'‘Cl <i3jb j>_no ■% ! Lxi_j_a 

. <K_jaJI 4 ■ /X ^j_Q jStJlj 


SU JljUitfljl j^Llill llx=». O^J j*J < J J-a^l l ^J-C. |j-X-a 

. JlSfc. Ijj I d-iJ j t< i.a ■**« i i > jj |*| ^ 1 , <1 * • JU t i ^ 

c^l» ^jj 0,-^1 ^f«*■**-> j-jI ^Li-j-fll ^jU*t i<i \ V till <_4jJ=u I m n~ ,JLUL 

L^JjV ol ft tm ^11 J i^j ^ iWi .4,1 V LLj I ^jlL (j I Li e I U~i < o L (J_£i . O-ii^ Ll A Ij i «»j 
jjI cLfil^l ^ > W\i n\ V j <1 &aJI jj_Ju liJc Luj jjLjj I|j"Ji*\ jjL&j 

<jj5L Lajlx. 4,K.i.t t .l,I jaJlx. Culfl Ll <iujoj £x>^ 

. ifl ^•%ll jIjxYI JL^-aJ t Laq j_2>. I j JLh-A ^a t^JLlSL Sjt^-i-oJI ^jl 


jLauVI 4 -jj^L ^^ A jj jjl ^ iL*i t nt Y L-ul A In rw^La c jJdLLo JLLaSs^ 

I .... Walker j£ll^ {j\ ^ , jLuYI ^jLj ^Jlc ^a l ^.liKj 


f 


<_t-^ t *■ * ■» “ ^ 


oL^j-ajj £_»-<2>lj_4i J a^I Af.lj Uj fl >.^a jljjC.1^ oUjJLiaII 


(A). 


t£J J 


jjjlD ^jljjjjJI jj^JI Jiaj ^jli i j-Q^JI ^Jjkll-Ljji <flja is\ 11 ^ Liiu^ <GLL 

5 

^Lkj J7 jLA. ^-a I JJ-C. jLlj.-\ I 4_iLl (J_Uuj . ^ I \ -V.^J I JJJtll ^-A4.*iJ ^jJlj < J^lj k_iJL-u 
IJ Jil 1 ^ t o i ujj (i) A i XU J_aL^j julaLoiJ VJ . ^Hil 4 i a iQ 1 jljjt^f I 4 _aj1AVa 

a * m 4 t 

L^aJi ^illj jjJ11 I iilaj ,^-aljll ^jjQ Lc^j Jlaa L^il JjI i 1 aI f ij .* \ ijj . 1 ilr^kl 

( a )" j .i.^ii i -ji^jji <j Lfj *J Lq ^ 51^11 ^J 5 i J L=k~o ^ | I o Lx-i L j 


Jj l*\ nj 11 i a\l A.t ^Jlj_c J n <fi -J a-L II U i J a J, rT\ I \i If ■ > ^j ^ i t iJlj ^_Lc. c Lj 
I dlj-Lcuil ^jAaUUI jJLjJL <-j_aLxjuo 4-flOJ Uxu oLo-i-aLJI CuLS lj| 

j I .i-all j. it, L^lLuLi (jl ^Lalu I ■ ^ . I Aj .^Iv j t jq I I nlr <(jijjljiJI) 

. LL fl a L^J (jl jaV >j t qM Lllx. ^ L < fliLl I 
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J-=J ,jj <lLa.^Lo (j-a-jJj < j <i K/ Jj_aJ ^J_£. SjLjJ Jj_!U tjjtj 

j . ■* 11 fr- _> l m1 ... \ j ,<_5LLJL <Luo jj >LVIj LaLuJll ^ Jlj J .^v ^ .^-..1 1 

fHJ • IjJia-j _A^I <£>=JI 4-iUa jjljSj l . A n lc £_La>jll Ujjc. j -v'.M ^1<- 1 i .1 1 

J " LT® £■“*>" ‘ “ j LlAiI . JjJ-aJI Ji-ai lla j-jj, 

■ la ‘Laj lVin ^ <5LkJI j ,jajj| 

AE At > h / 27t 

U^J Jl ~m L*-ajj i Jslij ol j 4jj j S Ijj Cuts lj| Jlill J..... (J Jt 

:<u}U]| ,j« a. u-> n jjc Sj l7i.nU oVLaJI <Slla ,‘ijS <At ^ 5JUJI alb lifetime jac. SJji 

AE > h/27C ?t 

JOaJI {.*£. ^1 Lu (jjOoj.jS Jji7 Je. J)l «n«l (jillli JSaUI jli Liul 
.iSLUl jAVI ja^ujl <j>5Li j. '-'vr ^ t Laiu 6 j-a lift .-Lille. 

.(juSJL (juixllj * IjOaJi j!&1 <5ULJI l Lafia Ja^ll jjjSj 


<JiLi 
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<lj n ^ 11 oLojIaJLI <J ft mm 1 JJjjll jjkJx. IJ_lu> (Jl ^ n £ \ »»i^ ^ lU^i mi Lai 
44 mi nil OlLL JjL^ /> IjLaJLcJj .4 iujf. ^_fl j-oj jjl JUt i gjuAll ^Lui 

jJfl jf| *4 *j aJilI a ■ “ •*■ H ‘LSju 6JJ-^o i ^Jr. |Jj aJI LoJ ^ Jftlxuj 

<_±^_ulLft £-«-Aj-a .JpUaVI LT^ ^I jl 4-^Li. ^ li 

J^kj Jx. ^ i^Ijj I nn i . JJa a ^x.I ji ^ i Aj-a >jj.^ll oLlLij ( ^o pj^ J^u^; 

L$J Jjaj Vj 4 i4it-> 4 ■*> I III oj I All 1,7)1 ^Jc. 4 jj - -v t I O Laj lull ,j .)*s~ SjJ-i-o 
dljj .4 n . AjoV C<ljLull u > lUII ^ ' j" 'I I <4i» Ajll j'“' 1 I j .^ytljill ^.Ajll 

ijxt ^jll ~ ‘- ? n * 4 ..-.Ul | CjLsjLlLI ^ 1 " ^ Juj £ Ijill ,jo j ■« ■» «jsk JS (jl » 

.LUul 


(jo LiijLal UKj .4_uc.IjjJIj 4 io .UN jj^jU^aJI ,jjo 4 il«K*i <i^lx liiul LlA 
I «j*if. JolLij .^. Ajll ^J| Uulj ijt iUM jjlaJI LlUjjl j_3 t\ K -i Sj3—Jl 4 La*, 
(juill . ^iAj-o^LII Jj i itjj Sjo iLII iplaJI ^Jl J*vj‘i liiLa 6 jjill 4iaftj tJjjj 

- ClUjkoJ] jUajj !j3L^ayjx jdlc. jUai ,ju 4 j 5}L*J I ^Le. Iji^ VUo I j-A 

4 ■ Xj "all Sj^iil jA j Hail I I^A (jl_S li^jjoi V ^ *. V 4_fillalI 

jitil I 4 ij -i.it l.i i 1.8 fcf>j «■' ?! (jl SjjjLoil 4 ii .LII _ 4.i. Xj 11 4 .LK*II (jiojj 

. LU.V U.j^JJ.1 


UU^Lutll ^Jin AjLaISj 

< ^J~J j -. VI. I n A J I 4 jlnK~i 4_#iLc. oLajUIlj - .U‘.~ll (jjj Xajj ■ , H*» ^ 

IjLA ,_yj 4^1^1111 ^ n^l l ^IjiJI (^j (ajjAllI j-ic.) iliQJIj aJj^JLI CiUjJLlU 

Ijijaj jjKVl . .U.~ll Jjj.ui 4»^" ..M^tl K .‘.K .11 JUa LjJJ -v I i^j^ajll 

■ ClLojU.ll (J^aljluj Lj^jjj 
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AjaSJI CiYlaJl tuSljj :4Ja3 



j? 

l ^_‘»Kj <i I n ij i i Laloj 6JJa^a <JL=k d .<. ■ ..^lOI a |j j , il l s I . .r. VI \ ~ ~~ 

<j 5 ij m ^il eLjjill 'ji < Jill I J_n i i i . 6 JJa_» <lla. e- LjjiV I Jfi V jkill 

4il 101 I iSj .4c.l_uJI i_ijlac. tj u^r jl ScLJI »_>jlSc. aLajl Loj --- 

CiLoKj iJ. L ft lyi VI iLS I j <■ ■»< dliaJII |» - _ | t»a, (j] jjJj «j_ii ./-.II jjjSJI jji 
(jl •*£ •<laj-a—a <JLa. fj] ^ OAj ^ |»J ■ ■■ > (j] XajJ jjl <jl£_aVL (£^a.j 

Oj £ J < '-^ La 0^ ~~CjVLJI j-ouA Jjl _ Jjjijjj <UjS (^jJI Jlill 

*JL?< '" ° Jlj-» j* - ft '»i "ll Cil A jjj j5 JjS j Jjl JLv.l-J JJL 1 d ... a*. Ci5_jll d~.. ,J d. -v 

^uJI jiUli ,jl L] dj^j „. ,>&ll dLjoall oljjixoj .d nml ^wiVI lia Jlill AA.~ Ij 

(^^11 I ^Jl I ^J A LuJ )^l * di^j I J l j 1J J jl 1 III I C Ij 1%l jl dJo&fl ClJddJ 
ujLJI jtlll jjl .Jj ji .d -J I jtlii jjl Ja 5 £-J=JL liflj .j_a.lj ^l - .-.j~~.ll 

• ^ d 1 — . J | 4 1 1 n I r, | ^.—.a A W Ij d - V 1 . ' f . , < , ,. 

(£j j * n Ijl Jil* V dl o - jJ I 6.XA . XaJj Jjl |jj d ~ij a j d J - v^wj j n y ^ii <Ja5 

'J*ii J* jl 

.<J_SW ji ijj -0 Lai <dai tfi (jjSj (^jll) dk-^ y -II ^aLaJI ^JL*JI ^yi 

•J^ll n~i-> VI Jja uj i n*fc t Jalj Cjlja>Vl d I. ..I... 
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J Jlill CiLjiij ^C.jlS ^ ««K it I j .~l~ll I j_a .T.l J.aIj*... ■ a X 

J^aS j j »*ijj . JalS J£1 441*1 A. n 4iaia»a £_o * 4X~" ^lllj 4afiA * LiljSl . *1 1*' * j| 

jjSl CiVI n*i *% Ij jajll (j"® iJ J* »‘ ^ * j-^ (j* L$J j < <*■ ~^ V JL*_al 4aj jl . j-oVI lift 

ja jljc.1 liij jyii jl jAjii <j| j i a. j dJjj . l$J < 1 1 (]*' V CiVI o*i -tVla . 1 1 Ail Ijaj£ 
4a I t A.& . 4-Aft lYi o ^UI joftLUl (Jf£ jj l -a . , 1_i Jj ui 4_ulj JlAL-ll u-oLjjJJ 
lift j|-S .4 j till ii a Ti jl Ijj *1 I IjJ 4-SlUI h t -v jjiLS £a LaLaj u*~*jl * "* 

. I * *1 ■ —~al (JuaI p ju at I 

loVLaJI i_iSljj JIoj (J iJI 4 -jaa.jJ.I jA^AjJjj_tii <UjLa_a jlji . jaLVI cajL^JI ^Jc 
jkljJI (jit o '~*i ■ H 4 j 0< ll 5JL=J 1 jjj j^JLaJL i ,^L->ill JsLjJI ^^Jc. LAjI ^y 

4-ia.j>JLI <IljJU <A^jil jljeVl 4 jioLi jl j| -■ 4 iliA.~ ? ■ J .-- ^Ic. I j] if 

ol nKi S ^ Lie. Lj->■■/' L Jjiaaj ill lift jA La jl ^yAJLj ^sJjjjaaJ 4_12.jJJ <JjLjlLI 

• jl^ajll LuJ ja jjAOjia jai ^^aiil JLaJLI La <J£iuj i^gjil 

jaJjjjM 4jjbu» (jS ^jjiunll ftjlc*| 

% p 

■-i ~ i ^» (jl 4ja»>LI 4lllj JiLi |UI,iii^l 'Aj a jt <aJ| nl-vVI yai jqy iAi <UjLlL j£Laa 

:5j^aJI (jJe 

¥*¥ = JLia.VI 

tJ to - i (jl ^ jU*i i II) 'll j£J a Li A 4 11 a La ^uoya ■>>■■■ ^.M j I »* LS Ijl 

4 *j i nl l aift Jjiniil ^ iln"i 111*1 <<UJj 

J ¥ * ¥ cr = 1 

fj “'7 * 1 1 J j^?*j 5-JLoia.l jl jlaj 4 ‘i^aj J-ai ^Je <t j . _ i.i o ll Ia_>JC. LaaI Laj 
£('^a-u JS (j I J ft . 1 i.i IaaV IjLft 11 k .4 J fl lj . /, \ • • ■ ■ ■ ’ ..I all ^ I a ^ . aj n i 

L« ^aa3_j-# ^i_l in->1 1 j| (jij *i fll j| , j iLI I ja iilllj] . jliajll Jilj n ■ - 

J iiilaia i yla i ifi I jLajlaj Luaj t iu^lJ taiaLj 4 * 1 * ** ■ * _ 1 1 ill >j . c I ■ ^ o 1 1 . 
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o'l ^ j-*-* jjj Sjj^.jJ.1 j^JaLa nil SjLj SjLtl j.U rt 1 Q$ Ijlj .^IjLajJI 

CjLI I ■■ aJ I <j-“ <j_ujLjj] p lj -^.1 j -4 J )J . . 1 nl lj , Cuaj ] Jfr-n.u.’nH Jp 1 ■ ,,".> 

i>J_a-£:1 J ^_1 LjjLi lj^-11) < j n *S 1 1 oL I mi -\l l Jjj, Jj .,1 i. ■ n 11 Ll.-p j A. | IjLa <_!, XI I 

. c Loj IaII I4J 1 * is*, Ljj 

^L-ul £-31^11 ^a-f-3 oVjLa—a ^JC. JjLu n "' ll 3^-“ ‘ ~''i 1 1 JjL-pu,:;,11 4.i , 7 , . 

CT^ J4®-“ 0^ j^l f ‘ ' i ~J J-aC Ij-Aj . L mvi jlSVjjl ^j X.1 , ^ 

cs^j 'f^V 1 1 > jjJI Sjj-i^JI 3 LUVI *Ju Ja. £ llaj , j_aVl jilj ^ ‘fjV I 

f>4 ^ 0 ‘Lsp-i^a J_LU j] (jl oL>L-ppaJI SjLj SjLcj ^IfLaLi 4 ... i; ,~.ajll 

Jit) AJj-ill J -aii J ^ , , , -> 11 <Jlj L,ic| lj| <G| ja_uj ,6iLt] ^jiLI 

' 4*?^ UT 111 jjuuJU Jl .(^La^Uil jlLil! 4 ^ 

JS £-^> 3-0 jJl .LJUivVI cil2 jjl jj-ppu LJLi Jj3 ^ LaIoj I ixjm Vj 

*?<LL^a u^-aj ^ ( _ s -iiij p^s. (j-lc. a JJjui ^ua. 


Decohorence LLujV! da 



l>° Jjj Jja ol5^^ i^S J-a.lj ilU. jlAufjl — JcLujVI .»la 

• 4iiSjJI oL-uUin ^ 41 XII ^ill ,-,VI-v 
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,j1 oVU. 1-jSljj ^ (jSajj .Sjai»-o Saa.lj 5JLa. u-i jJUJI i>a-i 

<> . 11 ./\Vu <jSjj ,jl I *.iU~^-.ii V * • ■■ >jj Ijflj jac.) ja^- ^ 

•<Lal£ .A j.a jjSLi aa !''■■• a".l ^La. .<J5ja ellJI j] 4-iJe. j LnJLc .^U ^au ( j .a. ; i~M 
^jukulf alt fJU-ll Lulu . liic.j Jj A JjaC-V I (£J ~ ■ n lL < 4 - 1 J-«i <J ja»-ij 

U-V *\l‘t V 111* -'■“ ^jlJI U 1 '~>J V I aJs 4 iljjf J .(JjLalLoj ^JajljJLu^ lil m iL al n ^4^1 1 
4 a io -v ^J| LUSjVI alfl pi jj ^Ja.1 .<iajJI LjuLuujLa-o 4 JUJI i_^ljJ 

CiLaaJb ^0 JjIj (jJI LajJ <l-iJi ttlA f_ya jJuUj . La <lu SjLt a^-jJ jvm ja. J£ jjl 

IjJI LA.li.l_i ( jo K. jl l I4 Kja o Ljjjuu aJ I Je.Ul ,jl dJJ . CiLijjjSj o Lnj ■ 

jJUil I4J J7jij ^yjll < 3 j_>UI u-i <ilJjj ,aJ l->-a <JLa. ^j-S <JlaJI JT jLi. 

4_i jjiuuJI ■'t-~ ■■■'' ^JLe I j-ftj . lil^j-a. aOia-lj aJJ n <JLa. L 4 J (jjij ,j2< J ■■■ » H ij-° 

^ia-u . a jjjjj 1 ^fUuiall , 1 *. 1^ Ja Jja-o j-A 4 jJ Llj .4 -Je. a[ aaC if I 1 1 ft i ^ 

.^CpjJI 4iin A jj-4 (£jaS\ Cti 1 ai-k VI 


^jA\ Jjlail 4&\a. 4JU11 JljSil 

■ ■Ijl.-H ,jl 4a it--, jiltjU^I <ajl Ijl 4 1 <1*1 
.-.I ..... ^. It 4 j_a>jJkl JI^VI ,jl j| ■ » ■ ■ ■ JSJ iJjJaJl Ji.la jiaojj ^-oSJI 

-I ...-.Vl Lai . LjjVLa. 1 11 i j111 ^«£ a Lu tj _u.^ (.gj * I 

jjlaa.Vl <_Ji! jjij <j « . <il l 4jillj 4 -l^.jII Lfll^Ja] UJ^"® i_uLail (J Jc- 

jl ^ »» > laLo . (jA-iuu \ • X \ , *\ alliL tiLu J51) (jlia^l I f ji L&J t \n 1 

^.‘L\Li 4a 1 111 /i ( jji Jis 1 1 --j -a Vj-L 
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<-i£)j2ll jUai i oJjLJI 

jjKlI J-=k^J jjj) ,jjj <k_jSljjll jl J^iSi ^-U~ ■■■•. |j| 

S i x . tkll ojSj a J - f - S i <JoJ) J_aj ^,1 I t i*v«_i ?4_t_i <l_£jjj ^jll V I a ~ -v I 

. Ifjlj SjLU ^J] j-Slij LflSJ oL«>lx« uz j i -tit J 5 j_jaJLI U.Ajlil ail So^ilj 
“ f,‘“ ' ? ** • ^h' <s‘\ cjLo^JLlII . Ii$_£ jlki 

O&lj .jliajJI JjLL-i Jjij Sj^ill u* jtl I.I % SU JjJ-JI ^ . AI Ijj-aL Cu>5 «<La.^JU 

iL^Ja di*j .jjlSLVjJI ^yij SjjaJJ <1 UJIj SjjAoll oVUJI i_j£l_p cljlj ji J^LJI 

. J nfl-t ll ^-o t_iSljlJI ^jAjLu i.uajil 

U* «>?• JS ^ 6Jj£i.L lil*i -%J J ^jUf jJLJI J■^~n <^jlll *jj a .11 I a.L 
<X® ^ (J^lj ^JLxllJ jt^JI ‘LatLui ,jl likO_^iil <<JJj ^yJt SjiLc. «■■! - A all 

• Sj^ aII^ (^jIII lille. Jkolill qU,.,II 

CiVlaJI ui£|jj! l&jjdu Ji*JI 

^ -■ J-^L *"■ 1*1** v-ujt <31 ^ I oVLJI t_iSljj ^Jt I *» i~<- I 

j ' I I < jL c . o-3L£ IjLs. ,>» ej-jk jliiVl Paavo Pylkkanen 

< Lfl. 'wi JSijt it jjjJI Sjl i>ll 4 ' ^ 1 1 4 iK '•, !< i I I i u lJ -.11 jAt . 3 J «T’.l * a j d a^ L ■ 

J ‘ ^ V i jl Lll jj^jSu <j1 JjjII <Lta.Li j>» ■■■• 

(jjjluLd Llj| jJjjj . Lai I 1 ’> Iflf. i_i£ljlJI lii jja jjiaj <j| . . ■> jiJIj .SjLJJ 4 <«^l l 

CiVLjl l_jSljJ ^yjc. JjjS Ja. ^yjl 

Cy> 4jjLxo oVla. (J _ t. - k A*i liajlS i«l Ja.U j-tHjl JLa <1 af~i-k 11 <uiijJ I 4 U.t,~' Vl 
iL^L j^- nV i lliLi <jlji jlaJiV in l n-^ i Lajjcj . ^ -j -_i.a~i ]Ij iijLill ^ tijlja.Vl 
•ij n il jutajj LjL J.i ii % i_t <Gli LjjljJ tSi~*» Lajlcj .-.V I ^~ —^ 11 4a hA 

. Sja.lj <lLv 
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Sj-aJl — O^L-fl-^jS j-ljjaAj Jjl^ ij^*J\ £_Sl j 

■le^x^UI <Ji-c j _^jjj <i i. A Lj oV LJI »«jSIj3 01 Qa^A .“>i — ^a jj ^lu 

\&a 3 . uiic ^ J^ll ^1 jlil 4]jiidl <JUI j-A tfjUl jJLJI 01 U£ ,(^l J\) 
> Jt ^ :^Jq_iIj .^jlil jJLftJI ^J| < g ^^jLo 4q ijU)J J-^Ij JLoIaJ ^Jj ^Sljlil jQi ~k J 

Cj^Ul I ^IjJI ^Jj 4^xUI ^jaAj 0 -0 c. lO^^S I * I ft 6J-A ka, •» * 

i _ s 

.5-ojill J-ai ^ <uj21I £-51jU 

JjLg-o oVL= k s S ljj ^rj“ ^ « 0J LpLojLu ULki L_AjLuix.L a Aj q aII 

O K o Q| I ^JJ jL immtmU ■ gJ 1 4 -~^jj 4 LftJjfcJ ‘_^ 1 j jJ I loA </> I j| ^ A la ~ AAU ^jJlj < Uxj) 

.<lr>^^Loil bu^La. 6wL=wIj ilLw ^jJJ <j(i J}»1 { 


iaiaJI (jjjlS 

<j| Cml <4 _iLl& 4jX J aIj 1a< <_j£|^l]| LjJjL| Ijj t^J-xfl {_y* jSj La$ 
oVjUIIj cjUi_flLiI 0-° Ojljj «jjjjJI ui-i^il SjUI/^JaLLJI ha ^ 

ojl^ <j-l*jLmjVI o^jUII UlI j±£L ^JLxll j o^fUil «. Slji s& <JjLxi 

^j-uLi-uI * \ ^ o V ^Ic, <Lojill Everett cjj&sJ Z j axil I ^Jl^xll 

.< \j % 11 <JLJ I Lilli £-o »U»1 ^ OjS IJ i t t a <ufl£ <j>jfclo 4JU J^I 

^jLu^l Ji^-J -liUJI 0l>^U J3Lo JSi7 t > { jc>j\ju> j-x+*i flX)I Ij-A 0^ (J-° 

■ <j \t it> jIa jlas 4 j4.i^ill jLkj ^jLa.j <u£ 

<Griffith oj-ijj-A Lg,. rt j^ ^iJ I ^SII KjtKj n ^Jj phi ’ll I ^jjLllI <jjLL-q 
j-j-c. <JLa. ^ >:i - ^il I <JL=w j u >~> JjjLa/oI— a Jj-^j Omness ^alajl 

«>_. u . uA . 4 <J La. ^jJI ^ j J jLg- > 1 ^ x ft * s\* J LgjQ'i -fcj LfcVM 

V Ijj I oil ill I ^4 IJJ4 jU ^xg-ilj IjLlLxuIJ J“l » j ’1^ ^JjulA ^Jl lg_gA^jj 
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Fay .AjIj \\\o fit 'jij .^USII fJLdl ^ ,_£|^j| 

or 1 *- J^ 1 i—ljj Adrian Kent jlyjij Dawker 

er^* ■J l >*-^l -I fJljx. ^ Ulu Sa^Jj ilU. ^1 JljiiVI 

■ jtJjt «Liu] ^ <d nla-o iiU. J£ SjjjlUI (jljSVl ? .jL*. 


SjSIjjJI (jUaj (j£- JjjuJI 


^LJ! ^1 J>^UI Ha iitj lSJ l^ ^ iljj 

J-^ L*j" iLoia oL-qLj ^1 ^ui ■ ?h ,~~ 1 1 

)<JLaJI <.-v~i n Ijjjajj 1 1 - 1 Ua'. l 

Ulu «<WL- JaLujjl ^ Jjl, Jl Ji^L^ai (^1 ^1) ^JL JJjj 

£ 

■ (<-t kiin ) t LjUl ^ J <4^11 iljiijl 5ILJI J_,. - ; 

olj SjjiU ^ J^LuJI Liu .J.ualo j_j£ ^jiftil ^ 

(tjSljHJ) Jj£ <JL=JI 'ji i^ Jiii ^-...„ 4» ..l 

iljiUlj SLL^J.1 5JLJI fly .^LyJxll t^p-uJLI it a^yij ^ 

iif, JjLSLtjJI Jjia. lyi dll! . ll ^LUI ^ll.ajll ^1 l> . 

^Li (J-Ll^VI (ji -LayiSI Lai fill IluLSal Jt.l^iyl ^ lift Jily . ill. A 

.<£i*jix* au ^ (^iji) is^iUi jit ^i jx\ ^ ^ 

.olaj-UIl lajit JljUVI 1 jbjhj 


f 3 »>J tx*Li^II fJUll ^Jl wll^ill jlLi ^lial Ja 

4-^ ^^11 ji ^ ?4^1a yi itiLft ly.ai yil ^ui joju ^lyli 0 Ltl 

Jl-iu vjSIjIII jya.j jjiti jj ^Ijaij .J i xk J1 L> c^i, ^1 e> ll 
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*■ ~'jj 'J .(^jUI LiiLc. JjJ J OjLauS <ULaJI JI j" I iili J*i' lj-l U5X.J . LijjSk £ jLi La 
. IVtU-Ola lid Jjijjj . Jjklj ,j t& VI LuJ V < _wuta>i 4 Sj_>LJI 

cJ^L.«t.lI £_a < h-.l aj 1 -l J_iG jl JX^aJ jaL Jjd m l—i-uVI <11 * 1 »«iVl Lid 

ja 4a.~LJ.il c- Ijj-VI (4 jft u-Ti ) < _ i ftii l jj-aiS I ( j l ift i >J 4-iuiaJ I ja c j-=l£ ^Ifta H 

S^jlil jJUJI 

jljSkVl Jio ■ j< *■■*■»"! I <iiUll J t f- 0VL 0 JI ,j j a 1 A 1 4 ljLa_a J ai 1 J-d «jl 
jjV ^ oftftj ji i’]ft$j Lajj 4 jjL. JSl jl SjSi) ajjjiil jujljlll jl S^jjSJI 

<ia L.u.n Ja. jlajl Ja.1 ja J-d Lid Li I 4 a.jiftl La S^dl^ll ja ejjai (c u . V a. .li L$j|j 
jUi LaLaij . IS J Lila UUaj 6jLic.L JftjJL 4 JU11 jL£ j_v.At . A~i j JLJLI Q-ia a jLjj 

* g ~ * jj Jl*fc ft <^jlill jlioill J-ll dddaft Ja* ‘ It l V I ftitf . 

. jjjt.till JJjjIsJI «LiL^j jl 5o1Lujj jlj£.I ol^LLu 


2ua&i\ iiuii jtjsiij (**b») i^^ui 

51UJI Jjlaj ^Ji^uu *11 4ioj_ul^j ^uLill Jxjj Jjl ujj! il l 

4_l^ jl <2 lg Lai d_U.alI ja>> jaj^ jj^ui jjJxtaQ c_>L IaauA Ijl «6JJ \ft S <U1^* ^Jj 

j i >1 ^juLjlaIL jfcjUJI jl ^LJJI Ail AC. ^-A Jjb . I ^yLc JjillLaJI 

SSj^Jj <JLw J 11 jjjlILaJI 

:jSJIj (jlijJ julsu 

Jjfl U I j-A Llj < lllSft <ILJ I <■ ■%*! a jLf^l {j* 5-a^Jaill ^jjL»j *.. 

^jLi l,fl fltj 1 jJJLlXI A ry iTill ( ^J| jk^ll I , , jK ^ I a f . j 1 1 n fl*i i. ^v . % I I 

• ^ a jLLI (ji Jjjj !jC.j II J*l <Ji*il 
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^Llil I 4 r jl (JuLaSJL jOULLI j ->^ ]l ^uojll JJ4 <JLaJI Jl j~ A. I 
^ILxjll jJl-«JI ^ LuojI Jaa.iUI jjjj jl .^1 Kj~.l<■ . ^Lt J_iil_ljl 

j^Jc LiLS ^ _>AVL I «ftj -J <L-a j] jjjjjj 0 -=^ tjU.j ... •% 

ijiljjall 4^_j=JI Jl^lA.1 Jia-iLa ^L k i- u .l Ijjj I a 11 .An ,^o jJljx. <jLua 

if 

tiJIjl I fliU ol OJ ..I -T . II <Lul j_jjJI <^_pjl Jii *i j -A ' > <JI_=w ^1 l(j'»» I ^ Ijl 

O' u^^. ll 0*-® ol ft . u«-> 11 ^jjIj jLxicVI ifb j-uojILj . j_a.lj 

oiLS l$J j i i-\ -v . V 0 L 0 -1 h i t . olil L*"i ll ,jj) V jjx. jAA j>■ ■% J5LJ JljSj 

.,3jLuJI yi LffaJjj 


ol a . _n .i -J I ^a £jj Of? *?_>J» er® (jllfjf® '•*?? L>jjt .iiajil jAU 


O J * “^ LaJI 0 -' n J “ ‘ •> 11 Of-? (_5 ^au Ja^^L Vj 4ja jj—1-- ~H a~. Ji | ... JjlLaj 

(Ct ~ “ »!■' Jit jJUJI J.JJ »~1 I ^.j2j X sJJjJ i. j-. ~.ll 


0* till j jlji ji5j ,^£JI KyiKj/> ^uGJI ^ji ■ i -■. a.< ^ ^ a ^. m i y l 

Ja .4_j_o^JI SLi_sJI ^ laJU Jjj J l *i*; jjSLai 1 Ijl La .ajll . ■-- * ~jj ..-.VI i J l 

•SjifiJI a j-fl <j£. ijjiail (jujljll ,jj> jjjS Llu jJUil j■ ^.U~...'. 

0^-y • LUjL-u (jJc. |jlj jJLxll <UL».j £Jj(j jj*l <_>«jl.lU aJJb ^JjJ .Juju 
Lee Smo- niu ^ Oxa jj^a.1 ,<U£. 0 - >. yi La J_a ^lll <oLLa.VI (_jjj 


ajjj-c LjljSl .jjaj-flljll j-fJ-S Jj>la Ot 0>^ tr® lin 

• ^ ulj^^ jr_>La- -^a'j cSj- 9^" *' O -0 


— 6_>-o (JjV jLj <t_a..jJLal J^jjl — ^Jl l^iKji t ja-l j J ■ ■ •■ a~ jLa. 

^llf (jljVI <Uaki-a Lf>a.Vl oLjliJI <fa.l^q ^ 


265 



< <" » *> . jL^jI J '“ IxSIjjJ Ua&^La Jjl ■ JjC. ■**■ < *^~ * 

*Aa Mindell Arnold Jjla aJ_jjjl JjjLSjj.< j <*j iAj_oj aj.v.^. n <]|_^ jjJj ». ... ^11 
I l_jJ I u& ajja_a <JL=». JjliLo t^JLA m 11 JLiAJI £_o 


•‘S^ t 

<J LA.I I yixa J_ 5 -=k J j’sil ll I.AJJ lo.UC aj-lAlI u Til n ^ *i ( yo j^jA. 1 <LSj_jia ■"• 

ulj jjajj <iiAil I4 Ijj < Ca~M ^jLs .Jj A ill like i_J5 JjSj Lajjc. 


.^21^11 <Laxuj 6 1^5 4lU ^yc 1 Lc_ 


5jlaJ| JljaiV jAjj jA«ij 

:iLLs <ILJI Jlj-lAI 4j|I j (jc — jlill a (Jiuajj-O —jJS^J ji-U jJJU 

Jjj .laJlj (IjjljJ JjC. iLuailo ftjLlcL yjSkjlAJI ^JLdl ^ ^ ' <la~ J*^ .7.■ ^aj 

M (j-Stl c K^Ajt l ,jj jSia jjl ^j jtV) tdJj . L. 'k l JjuoLi] I In i n il J-i jjjjVI 
IxA < _i fl J-al * ~_l LaJj tf jll CjSjJI JJ-S .jjljjj All ^ya L*-r>C~. A ' I | jL£ll 
jJL»JI J^-Sj 4iLi i( 1^ ,a 1.1 y j </i III \ ^ya «J_a» L^jl ^Jc. I »ll .t.M 

I JJ _ 

L^j| ^i.rk i 4jVlj ~*1 1 l * 1 > * «» 1 1 t—fljJcJI Jac. <jlj^ Jj-\a <Gl£ ^ -yj I ^ 11 

^^JLu <IaL» J-^ja V jJL*Jl ^JJ ru-SUjJI ^Jl ^jA J_Xj| <_fll i it in ^Jl xLoa 

J-& li-A J3—flJ <jl ^j U*i * n*i V «JilL .jJLJI lj t jj jaj 1 Al 1 1 _AJ_j£. 

. IfjifjJ 

JaaIIj c^I SjIajo LLoLi-urwi ^1 aiSTui-i <td!jl 

lli| u iii i ^-A dJJjj ( <Lal^J| 4 _a^U.<11 J jJa. ^JlaJh ^ Ul LLlLij 

.<ILJI (J 1^1 ^Jc, tJUil j ill ill 
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ijjliajjl (JaJj ( LimL.u a .I J-La) CiLajl-i inII 5J^j(J| *■ ■ j< ■ f‘.*i ..‘II t ^ 

Jc.LLu CjLojJaiil J,| ^Je. JjVj I < _i n •> JaJj <LuLij-iiJI jjjjl^jjUl ^jli 

* L_)^fi JuaJI j ji nfii Jj>L-kljj i^jAxjJI I fi ..A.« . > w ^ If 

AJU1I Jljnilj ejjioll 

^jU~ii .ij I± |_I-^ 5jjibua 6 jLjlj] ,jL^ I ■ A lj~al ctaJJ ■ ■ t~<T1 1 l ~i» <j|jj 

uAs (3>a [ g .All <iLua_a 4 -ti -I35. fi . n il Hit ,ji -Llilll a jj ■ — 

'<><>>11 Sjiil j>jwj V (jLjill Ijjs Ji-lj <gV Loll ilj_a.Vl jjjj I_ a J r. 

• llljS JLol <-L*]lj <aia.lj iL*J Jla ,jli£II H*J (j&ajll Jjl --.A jlfilj 

V -> ■ <JLa£ll J-4JJ Lfia ^1 «la_*JI 4-^.j jl aJj-ft-all jjSLajj 

. (j-^al^l) Jia-iUI JjC <-o j I n ~i 1 .1 jjxaj 

• lj a '11 I O Lfi Lkj t> c * l^ifl I !'■ »!«• . jj ~* jii d l« | 

jta-jVl Jj -<-aL j V, mi ». i - _w» . r» . jLia aj j a ~ 1 .1 jijjl^jlJlj X 1 ( « ~11 

lia >aj (juLJiJI jjLtZ jjjj iifclij 4 aj n ialji ^_>Iii J,i lv.<«. 

Jil>T5 jjl ^ Sjji olj .(aj^ill) JjJj fJlc ^ ajjxill oVLJI jliVI 

U-S^ll (>As U^®>11 ij* SHltl < 4_il»fi ll oils Lilli £_a l([ LIX.'. <3 j j^II a j$-ij , l^jta 

iiala. V aLjai ^Jj jail (ji^uilll ^ 1 ] ^jjl Igili .Jjlilf ^ij >u uLSJI 

l^tl L^LjJill dak jj 1 n °i jSJIj (jAijjj . 1 (] « n J-oLlIj Jj] J-a.| « ■!■* •••. V 

~ 4 

<JjlxL UJa (^ollj 0^1 J>a-a ^ liijl (juLill 4j| jV 

t_yl] <L*I—ol?^! (jl lj^ (j-l^ (> j * .‘ilaa.iLttU o iALUI .-.I «•...~.II jll 
aj^illj Jixll jj-u oildLalll IM-t i <jI j-JI .iJLsJI JIJH.V (jiiJj <i_uSjjJI .(il«* 

^j-aSlI 1 J 5 LJI £j-ii Ja .1 ^yi LSjil jl- 1 -C.VI (jji 6 jli.lj.uVI a )fi ,jl V] .5. Aj~al I 
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Lo-lSj p I a-A L_u_j Lr L_ 2 ^JI jiJ LsJ I ( >>1 1 I 

4 , Aj'~> al I £jjAi, I jjjG ^J-L^-J It ^-il I p jj^J I CjJG .1 

4_Lx-a_a_i_Q 1 <n ^ |j p I j_I o ^ J Li I L*J I jj I ^ A V ‘ “^d i 

^ 3 ] I J^LG. p £-0 Jc L^Gj J ^' . n I < * } - ^ l I <L*Ja±i-aj 

I ^ 1 1 4 ' Q ^11 ^_A &j_Aj LAj I LIa 1 * u^i I 1 > J_qLJiII ^£.^1! uAJIajj . J-aLGJI 

.jj^j 1 j_o ur>^.>j 


:£jj>3l JAU Ijj**kjj 

Sum over Paths oljLJJ u'- a ^ LjUa 



<l> 3^. Li ^1 cj .iAJI ^L»_xi M-iJijj ^Li ,_>"Lajj ^ 

O J a . --. I j ' If J (] U . 3 -^- LJ I 1 4 lr». “LiL Li . e- J - L I L ^ ~ l> n 1 "' iJ Lij 

5 j... I , ..VI L j^~l l ^ aiij . jLlLllI £ j>Lj ^L jl LLLa <_9 ji-^j < 

, ^ ^ ■ A 11 d . "s.j j t | d > ■ 1_^J | i- t I 
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Jjji Ci(jlij .\^Y- j».Lt ^ ,_>_A,VI i_ul_aJI ( _ J Jt 

ej-iAll <ji • j-«j Lajij .(*j^All 55LU jj^a I -_•-■■ ~ ajLjtL (jjjjiU' 

<A*i ) 5j-uoLAj Wut 5-jj-alA. <1 31 ,jAjI5JLl (j-oj 5 ..^.1 .-Ih... 

■<= j i Al l ijj jtflI 

ia^i: j_o ^£1 gili LjjS3 JiU: 5 jj^a o' 1 ^ 

J-*j iCitijjlSWI jiUal jijij loljjjjill ,jji Vjj <5jjaAll 6 . 1 a .ill jJlII iiili 

J^lt JHHM £ j$AJ j (j Uj ,^Vl jji jJiilj .(jljj j^k I $ " >■ < n 4-iiaj CiljAi j-A.1 

*L=jI (j-s oLSjlhSJVI (j-o ioj^k. <ui v 3UUj ^jJI £ jjlill >151** 5,^.1 .i-.ll 

ui ULSLH^V O^i 3* JaJxll Jj jjJc ii^aJill OJjx.1 j . a=Jj ,jl 

J3V 5jj_>A|I JJjljjJI OXA_jjjj tijS jjLi^J guAjj I< I .itt'i £* >LAljj •*■"• ■ 

jjjj Germer _>*Davisson ,jL£ \“\Y. j».lc ^ 

jaA (j-lc. J**j (j-4 JSjIII CiIj^Lj JSLiill ,j* 5jlLl5 ,jt oUjl)3S1VI 3 * ^L*-ii 

Co*Ajl cilj] .giL <J>»j (>• u ,» « S 5 J1 IjA <uLiu 

( jilaiLI Cj I £ I»|~ > (jLS jl jjia. .. JaJjGlJ Jjt jfl.i u*i oLjjjjSJVI ,j| 

j_u_wl „ \5 a j ■ m r JS ,l..v lj i'hj j^IJ itiLujl i^Lui <4a.jJ ^Jl 14 1 flj |T I lrt| 

.(')LJMIj 551 jJI clillaJI IfA L J_>ill ajL)5Siyi 

JjLilij Ja.ljJI (jjLjjfill JjSj j I Ajj Ja.1 (jj 

0 *a 1 - ll* -fl I <U<Jul otill ^Jl ( ^nfl 

IjL. SLkx-a <Jaii ^J\ jXuall fjA juu &Jj-Lu JS jjl JjLalji JjIajj . "L*-a 

J L i-a <j| .. yj J aI'V A jLuu JS i*I ‘UiiUJI 

n 

(j-« jLouJl JJU I j mil «JiaJII ^5 LlAjIj ijmjjVI ,J^I JilA (ja 

J^La ^ y i A f n q CiL&l ^ i V I iiLai jSI ij un VI JjwJI | ^tli JI t^uVl ^juJI 

|_J-i (-1-4 jj <j| .JJJIjVl 0“* I_>^-S>>lj (L LlAlIj jlLo!)U <jf ((jjtuV I JliJI 

(_j-i j-uuVl 3-^^ ch* J“°iJ IjjLt J4 J~ I mj 31 l_4-i IJj-0jjjj| S_>_aJLI ^yjl 5Jj^k 5ia.j 
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^(j o* lt® LiJoj — .5-jiLiJI ^1 6 jL^ 

,^'^lflll <xBj-q £-a <Gj I J_i £_*-ojj-o i=u_^J J o*i-% n jLuw 

^J9 Jj * ijI *j * flll ^j-a j ^jLA> J J i^ts \aujJI <L>lj IjlA ^jai-i) JLsJI 4 X ulu 


• ‘til Lc. 4 ~v i^> il | 


I J ■ ^~» a~ <U-*UJI 4 1 . , ..Ml ^_q jLaLu Jjdyjjj La_~ij i,ojjj 

jj. I oV I j ■ il-vll ^Jl ^ I Uij ,j t ) *HI (jLS IjU .c j) i^i I I <Lc.j_Ljj (_g j i /i ti l 

^Jbj .cljll Jj-o 4-1 L^_i V Lu ej)i/ill 4r j <.. fl i 4~if.^j-u ^jl i4 -Li_jJq OLfl 11 HA 

.< jq > aj.l eLjjJ £—a La 


Ji!Jjll J-slSj 

ArtherZajong gj^lj jjjIj George Greenstein (jjl . 7 .mj-&. £_>1=j 

(jLaxLj The Quantun Challenge I n f<l~^ SjCtfl iilL <-»JLal£j $J>Lc. 

* 

5_ij_aj jj-fl JJjj_l]l JT Jj-ajj oU j Jx l l J-alSlJl Ij ^A^ uu- fl J 
liIj ill ^<tilI Jjj »*> ^i| 5JLa.lj .(Ji/i &il IjLA { ySi ^jajlAj CtJU j i i ii 5 ill 

* I i \flQ 4 i j•*v. iIt 

< i*\>iI 4 jj^lLIujI Jjjju jjJj Zorek cL j<jj 9 Wotters 
1 A* Til I ^-u I ,^Q ».. 4_u^J I O L> 13 -Lxl I ^laj < r^j La^UL^j < I Jj-JuJ I JA. I J-ll 

j 1 AjuJI K Ijj ..^juflS LLqjj ■> *«fcuAll jq^ o xxjj .<Sj-=Ji <j^k. 

..^-lliJI ^JuJ I A i.uTtl I JA) I iJjLa’V I I 

Lo_£ 1 1—qLoj 6 j-Sj-o jJa I <jSu jJ <-J Lc. 4 ^ j all I (j I LiUjjjj jj 4 jLj V 

I j| ••• lL=JI ^ t ul I ^jjCl jjj kXfl |LUa^]l \S j| ^jJlI l |mfli j ifl « » 11 qI^*wj^J 

.JjLbuVj JJJJ <ajlj3aVI 5S^JI <xci^ Cul^ 
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jjie. Laj SjjjS JAM 5JjVl 5SjrJI IljS j] S_.1 L~-^ I Ij^j 

(> L$_JI liLo^ ^Ij LJLO^.1 < , « I,n ^j-lc. > Ljua-nJ Ij^-y .aj^-S 5£U 5 ^ . V, 
Jaj gjLUl LxAil L m ..i ■ ■% . < 1 $ , .1 8 1 <Lia^ll 5JIJI jxlj.^-l... u Lj j l...l I .-.I » j I. , 

*>•-* J^I-£ cujj .iiil^l LiLiJI 


Sjlll g 



J.IS jL^ ciLjI»j jl^jj J*l£ jU cUjLu. 


olajl*J.I JiJjj JOZkJ ^ Jc 
W# jl I J[$51a 


*** (£-dl aj-Sj-j a(jLi^ju tjl_£ I j] <G| I * j ~.oa—*-ojl 

0“!-^ J. tA - i ll jxJ-C. jljjjl £-a (jSJ .<(_LiiLiiJI ( _ r Lc J~Jjj 4_aS ^jJ ,|t ■ ■■■ -II 

. J 1 Ag 1 a Jj 1^-11 jAjjllI j fl U. j^.t.ll . 

<iJl^a JAaJ fjc 5551c. J£ j-a-oUaJI ^ 5L,Kio £-1^1 ^1 ^JL 

55LkD ojij ^,*1 Lg| ,<LtSJI ^ ^Ij^JL 5 . j-» I A La^Lo SjaJj ^‘s'i.a <v JIj 

Jjl V] .‘U-Qjjill aj^Lail L^tiwajiil ^llLII < jl"..-JA.H Lajij .oLyl*Jll jl 
. JjJaJI (_J-* 0-ii5jj j55 JjJzv ^ ii^UuVl j^uollxil iiiijjbLil 
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M <5“^ UfcHLHJ 2 hj&J SjjLJI 


^xjj ^jUI jl aVi» jjL.tr ..j J^jLa. <<JLx. a jjSji .1 5 -jj^j ^yi 

j ....fl~i .^jiLiJL » 'L.^>' ji Jj_a 4 L".->.11 c.1 j L a. l l J 5 L j»j«i jju^il »ld 
JLa_a JoSJ j£ax j-ja] jJhj < 4 _uLfaV <£.j-mi LUU-^-bP jj^f 6* (!> . *' * "*. * ijLoaa _4 
uij jlul <1 o». J JLax ^yi uLulu jjjjj^JVI jl u^jj-L aSj! ■ ^ . « .. x> jxV 

Lai ^ -L" .... j| . 4 x.j_uJI jc jua.llll (jx>jL*_ll I Ja» jioj |_ II ■ i - t i jjj-JlxJI jx>lA 
(jl ,jx>ljlil ja 4 jiklo jjS] jaL (jJx g-jLill £jal< 0*3^ J* £*x»ja3UI 

6 X£_>j . 4 alil ialL jkl jlaaaV I JjX 4 In*i-JL I Cilj l mi l Jjio ^ylx dJ ja_l jLjjj&JVI 

J»iJI ^IjxJLuilj .(jlSx jUI Jmj jl£a JS (jx yjlL jl oaP^V* £.'k~» ^e 

j j L. Jxi]l » I <d." . ..I jx 6 Jjlfl jiiSl <ixlj sliAfttl (jS j J i ni l (_yL ^JilaJjCOmfi jjJl-. 

. La.jla. 5l=Jj jlixjll jjS j> ->~.flj <jjaJlll ajjb ^yi j^jjjSWI jl JjSxij appear 

jloxVl -1' ~ • «L jrjjjU J^ijl 4 jj ■%*! 4 j iA LjjII <JjLx 1I jjjl. j-^-jj 

:a jjjxJI ^ylc. 4 j£j1I 

^jLj LL^. /. ^jjt (^Jjj-ll 3*ill 4 j j •% ~1 < _ l . x> Ljll oVjLall) Jxaxj j ^n> 

4~ a. .1 1 J . I. ^ ~M J | JX.V IJ |X J j^l I 4 * a. .M 4 .tt . a -.11 JI J_xV I J "aXi i-. J -a jLajVl 

”(») y ^1 

jljixl ^ylc. J.V.M jjull »I ' A." ...I jjjL ja.jj (_yL jj-*j CtLxaLjll jkJjill 
lL (jxtLaJI jlSxjll jj£ (_yi ( j . ft - ti - a . JXj (j\ J-aj jl ^L~ ■ n_. jJj J-*-jJI 

jljtVl dul^ Ijl 4j| p_j!I (JQjJ-Sj j5j . L . A Lj ijJsLLlI jiai ij (_yi a JxLuj jl j ^a .1 
^ I. L~. |»L LjJ jjSL. jl I j . ii ft* , d ft_ i I n >11 u « ..J jjj i^xuiaJI J(jJ Jxaj 4_i£jll 
JLa — a ^yi (j “lr»«j jjj-jiiy I jl (jg>j ~* 4*. j| IxA Li j^L-j .^jlixjJI ^jLa.) 
jljxVl (oljjS) J j -V~ > ~. jl Ld jSxj (^J^.1 Sj-B •4ax.j ~ . aa aJj-Lo ,_yi jl u J... x »^xV 

^yi |JL*JI cLwal ^xaa. (_yi & J4U (ja^il {TjJjJU (jaUI dijJ-ui jSJ . Lljlx ^yfl 4aSj1I 
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JjJLu] cilia LiajLA. Li Li JLLs jji jjV (Llt^Le. 4« - ,jS[j -> . ? Ia-^I 

lit jjS-ojI . ^1 jljcSU 0 LA it I j*JI ■ ■!« .*...! ^Jc. IjjlS JjjSj «S j j .^M 
Ijfl ( jl.'A'I I p^aII v t >>^ u i i£^ I yJSJI 0^' tr® ,ji 


diLJaLajll 

4 i t . t ill ( l la£jll jlj-C-VI (J 1 11 4 jjLijI ^ajj - > A 1 .... 

■ jkSJI K.'.Kj- 1-tjl- T 

• ^ ^ 

LJl-C (juljJI jifOl 4jjlaJ ^uLi_u| ft *a jlifiVl a j_a |ji 0 _i_La.ii 

,jSl <0ijJ-ail <LU (.JjaJLI p I J iti Vl jsajV I ylc. 4jjJai] I jj| ,‘nj * -*» 

Jj*-I • JjIajI J ^iT i l^jlf J*j <UalA .4-iSjJU jljtVl !«•■ dljLlc.1 JijAti 

,( )« I^‘wi Sj i ull jJL Jjla uLjjiiu jijVill OIL p LkJul 

(^| iw jialllj Cll 1 i i-.Ljll jJLJI pLfi_JI jj^li .dllaJ 

■ t^ iAi ll . u I a jI J ^ i t i CiLSjJ .kK I pLjjltl (jji ^l'A.~ll 

4-a.l_$! <—9j-i-u jlLajlL lilijAo J>La jj-a 4 j£_jLI jljcVl ^ i»i> ^ « 111 jIa Ijj 
^jll nil l IjiLo ilL..*» ijl jjjii j J 1 ii J Ajj-JI jl ~ *»■ I (4—ilc. pLaij . Ijlua 1L*. I -v 
jtjjjj jj^-o jLS Lfil (jJc. 4aijil jljtVI jlAll j a . \ 1 .^jjiJiLijll 

■ 5 jjAi.n oliLi^ LajLiLtli jlj£.V I * * a *. ..* . o. I * * I •" <_uljjll ^Lil ^&j . I*». ■■ «*. i 

Vj ^SljlL 1 (jlO lc. J-AIajj 4 ii A iLjll oLlm-JI cljl ^jic. 1 jjjl.lji. ,jAij 

jJlj J» a'l jl 1 V.< nj Vj 111 1 iij jj ^jj Lijjl .iLljJa JiUI IjjS u* pLLJI ^ ■ ■■ > 

jUVIj J _i A i ll jlisV fjjAttj Lm jn l n LlaIj JJajj > g.Mil^'l i6u Jjl Ll.iJc. . Lj.i I 
p Lj +.il i uLu \ jA OjJI 4 -aJLi ciLi.ii-. Li J l jV tjtu jaVI ulLJI . 4 X jt t 
oi A » i tjjj . I GTR j 1 <_UI 4 .... .LI*.* 1 lj .4 1 ."j .‘.II 

jl 4 1 1 -1 LA. Lajj a jjl l ji ejL\ ilKiti 1 j jL <^LIliSljjj ^_o cI^aVI 
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^J J ^ n (j I ^ >Jj-^ I ^-3 JJLiU aj^.J V <jV < Llrs. Jj_aj ^_a , ^ a Q 

(j>J^j^ <j^-^ I u, - ^*j JJ ^ <1^J * cj 3^ ^ L^jLkj ^LjLIj —v, k ^.'t 

c^>l! ijj-idl ^ Jjj-liJl JjUj .0^-° J^ 5 ^ Sjj-iil jV .J^LiJI 

« 4-i S 11 <i^-^JI » O Ij.i j ii Q il I j] » >1 II 6jS)> ol j i • ■ ■ Q~ 1 £ 1 n^nW | ^ jAq j a ' , o ■ ,■ a \ 

lijft ^ • 0 jJ I -I ijJjl ^j-=^ 6jl Lir.L j j "> . „ 1.1 jljil Jrf. 

. I cLjjAJI ^ . A^i Jjl ^Jj ^jjjjSJj (_gj ^7 Lia-J V jc_u-«£jjjJl 



.JTjaji! jJJ! <_ujjfcJI niulaiU jjJ ^jLo jla_lI JLaJJ «L»jJaj 

L fl J a L ^j oL L -uii. -J 1 j t J a i ^JJ JL ^ -11 j.,*^i.\f ^1 iiL-^l CjL i- iAL jj 1 ^£ 

<5jJ J_i) I oUjill £-a J-oL*_Ii_i V ^LjJjlLI JLaJJ <_ijJa_i ^-Sj • Lj.Ak ^ 3k lH 11 J ,\ \ ~\~\j 

| i r» . i -k 1 I I n t uj J I j 4_1 _lj La—A I la jj . *M_J5I 4 a h a 4 -U. ia In. } s.\ \ .\ n.1 1 Ujj j i Til I o 

(aiiLil-i J I Jja_u) \ 4 . "J L wj£.^Llill j^Lij ,jaj Jl—I—^I *. I ^ JJ 

^ ^ LjjJ^w. 4 . 0 .1 \ A £i i 1 > j Jj-oj-ll I LjUIj_U 5 jaJu ^LllLj L^_Lal^-i ‘Loj-lalXI 

6a^yil I I i —‘^ k ^~* a w L ^I^ . ajL ljj Lc 4l.31.c1 JI ^ I j \q JI I jjb ^ I t~v \ . w n n 

.JUJLI IIa ( 4 : 1 ^ 
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jjJUUI 


tr* <o Lij i.i -J I ^ La.jj ^,1 iiiLia v_,jL=G ■-.* m ] 

V^U* J*-oLi5 oilS^J jLSlUl, . i l.A-.. 

^b** - JM J -V? <j4=• O^e -u efjJI - jAVI u. u ■Sia.lj <JU ^1 U 4 I. 

W i ^J jl _^ixo ^-oV 4j|j . 4 J 1 a*t- jttit 

,|iSJI (iuliyij < U u . /tlt ‘UoUJI <J^lki]l LalliJI CiL^fllilll i- Ij Ijjjj 

**•■>*" ^ _>a£| itj-uij 0* t->~' ■ "j V #LcoLiJI <.n ../ill ^Jl l i lv;, . ,1 j 

lt® L^l>* ^‘ ln u j n 1 "? c?j>^ JL-*x^l I.Vaj . c j .All 

‘Uuu til J^jLi-a £_o AqL\1,} , ^<1 1 

J^a. (jjjlil.1 <Jt ^j^.1 j*a jjt jjS'alL ^i^bdl JLLiiVI jl» 
Isjkl* jLLH Lfj LjSiJI L^aJill ^ *±&j .LuJLL S_^Lt 

<-^>LI iiljJI £a #\ jji <J^>ll <]IJI Joju jj CM. a . ...a. <jj> . 2 SI I *~ . 

4llb #\ ^ . . . -J l ^LiS jli j^JI oLvL,.n .#Y -Jl 

cl #T f—-aJI ,_s-“ (jic. ( _ r ^ Ui .jL-^VI ^Jl <_j_*.jil 

. ^ \(<j£, -Via 1 L/il jj.r.r 

1 -JLUj «L 3 _i_ill ^ jn . .. -% La Brent-Nelson ^ ■.■!_■ ■ oj^ J>%) 
Lf^-S ^<U ij ^£JI l ^uKj a ^ <J< , a j^ V ol^'G d.XaG - (jKjjjj aljjGSjll 
.((vii.lSkj JaLiuJI £>i iais — ^Vl ^jc. iL^aiia Jo.lj <iL 

L*"^: 1 '." S^Allall c. LaliJI JLGjVI oLoi 'aj 

«<JjjL=JI JLa—a jl 0 ■" ■l-, l-i-aj > 4HI JUil < -v . A lj iLo ^1 Sju 
^ CJL> ka - £*^1 <iil^ .^iLU V ,^1 jlLuJI <1U. 

•uV I 
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* •* 

Aspect 


<tr oSJ| jjJL*Jjl * 1 • « a lj I i > N^AX ^Lc. ajil—ajj i “ 'I JjVt c*jjI 
^JJ M ..^a*. jiSl Ljrt-lll UU-W> ^JLjJI JS-jJI JlxiVlj 

itJujLSVl J ' I .-t lj ._.-,<II ji http:roxann.yoxanne.org/epr/index.htm <JU.VI 

.<LoJI oljtf>Vl 


K-1>. w-M 



coincidence counter 


( Xo ) tr4 Sll jlLtlli o^u.1 5^ 

^ XU jl U’tl l »J*j a a .I Lft|^^.|j -uJLc. ^jVi ^ aaj* 

y lJ .jjiaJI liUj *«*■» jJL*JI ^yA <iijua-a 4JaL>lla ^ i£Lo-o i_ijU-i j3j 

.c. I .A al l 4il mu La-frlii J ■ o t n_ i. ui . n Jl £jj OH tl> i I j * ■ » ■■ *> 

AJHZ-J ( *j ) ^IjJibll oj-~‘ - “ ‘j*! OjJl 

jaj 4ii aa’iJU <jl£j . lie. aijija Lfj(j jJjLlII lift Ifit jvaJu JajJI ^ SjLio 

,j1 'a" r .Ij , Ij^J IfliU JaaJ Jj*JI _>i.VI j>_nu-n ll <iL«j dj^l jt . _ i.oia J I Jojjj L* 
j « ... «~ *i UA. .-.." ,iJJj £aj iajj .1 -ti l UijL*_a i_> 11 »i t Lie < j a l A . olj j » <1 1 aift 
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o* if—aj-i jILvlII <.J, ax. ^ LiiLiJI .-.l j .;-H 

-J 4 ^- a <s'\ ijj J >tijLa. jIUull jjl jl < <iHaJL I 

(j A .a N> '.t, j i. a »iIj | t^j ifl I i~i o 1 1 n it * > “■ ^ j ^ | ^jl ^Jl e11 j* fl li> ii i j 

5 j^JI Sjifl Jjlks L ^luj^u «liftj .< -> i A Ij jjlL S^aj ,jc. ,jl^iJLjj La_o ,jLSlL*Jli 

I^uojllj 


(jlaUall) ^UjlUl 

ft 10 j>-ft (jjjJI ^juljJI ^Jc. J q Uj jj lOjLli I "1 I .1.11) ^L l -I "I I 

!)q JL^jVI ^Jc < 1 Ij cjIjLwI ^ ^ * I ii K* 

.( V ')<JJjJL| ^juLII jjjj £jLi JLajVI lift ,jl 

6 j j * 1 1 «" ^1 Loj S^ftUaJI ftigJ ^^aLJI ^UVI ^^SJI jJLlUI jijj 

ijk^II Kj' i Kjn jjc, ‘twoLijj «I»N {y, <1 Ciljjmftl Jaj 

<j| •** 1 ^1 1 jl i*i _ » } ~ > ij l »l Ui iijJI jl iqIj— a»l_jnll 4 ■%! -. < n~i > « " jjl 

.jSvLftjVlj OJal^JI jv . i ft lit I a J Ic. LI~U~j a u k i i i 'II j .ai“ 

. jljJJjVl Vi tjtl^ y-l jvin.il 


(311*^11 jAjj Ji-ij 


^ JAII i I I I l^jV I jJj J * I .1 ll I jl^J I 1^111^1 n ^ |I 1 1 .j n — I l l T~ ^ L| i 

^ h li i jSjil .Jiboll 


OH J-all (jlj »ISljj 0 s - iLvojiia 6jLiiL ^yakjLaJI jJLJI jSLii L, SjLc.» 
Luox. 6Jxl mu <Jja. Lf -aX'l ( j^~vi,t i j£i (1 iLIj ^_o . Lj.lL. jtLu Jjft 
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L^JI £_a .I ~ .ll dUj <ui J-oL*-ii jt J. A l ia i I J-c ^jil OijJ I ^ v>° 

>_9jUI ,\~ir. ‘Llj-i -ij-jJLJI j^%_9 < aJj-o uL?j J ^ I 

^jLk .lLo- 1 Li ^-Cl£.V ! I ^Llu^J Jl J-p>J jVlj . I - ^» l l jXLmil 
^ Jl ‘^' ^ Jjlj] ^Jl J-lxu <bl J \ '^.-1 <<Glj ^jJ]j Li^aJI 

.« Lft-Uf. -JIjlII Ij_j_ij ^-o£.V I (J^.jil L$-Jj ^Ucuaj <-aj ^JUI ^J| 

a m •%! I Ij-A CjV l. I jjl ^ J) 10 3^ *~jjl 7^ * iJ j .’ 1 £-° 

^J a . -vl I ^ 1 1 I 1 * < II a tV / 4 v If- p |_UJ . c Jj i I *Lc.^_i-u-J ^yC. J * \ 1 u ^ jj ^ 


, <_iiL~JI j )«*1 V> ^jJI Lj _i_LS—J J j^l Ij^J J^LdJlJ (4-lj] d 1 i 

> ; • | ; J _ ; 



g& i? men 

ljaZI 1 JjJ Ul! 1 : a j jLalI 


<Ti ,„l <LLl.-^n J>La. Bernard d, Espagnat ^ v>r ^ULt-i-ul jLjj ^ 

:jJbOJI 


. ^j£.yiS-ij-Ci ^aJ Lc J j I j_Lj ( N 
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^Li^LuiVl ^Ij. ^n U UajLlcL ^yJUj <jLSJ.I ^ JjLuUI (Y 

■ jSaj ^ tS-ill 


j^i ^Jc. iijjjs (r 

.jjJUAll Ixj^ic Jljjl ^ LiSjdi tsxo JjluAil Cj kj .iJLiii jLiLVI VI 
£r““J ^ ■ JSLuAll (‘Lc JSLiu 4ij*ll LUjj2 ^.a. , ij ...j 

■ 4y Jlk^i j! <j>kj 


ljjllaa.iL# £* lift (jAjUjjj .jjlSlIj £jAjil jjc Jel.iina ^jQJI j l .“-^ Vl Lt 

^LiJI Ha-4-i .jAijjj o^-^a ll ^fcj-Ajll fJLJI J/VI jUAJI ^Ay <<j-ayJI 


. <UtjjAj A J! 


<=>?JI ‘JjjU& <L^jisi L» fja. ^1 HI ■ a.< 

Jjl Sjj-All g-»l n~i ml iila-*-U j-iVI <LayJI jl-iij <<-iAj3.ilI SjjAll ^S]l K.’.K^t 
^cyi^syll jji *^1 i_^ui l^i laS .^^kaill JLuaAVI <a.Luij JUS jjSj^ 

jJUJIj ^Ajil UijjA-i ^ jUa'i-wi Jki jl Ujyjlajj .cjSI^ 1 JLa . yU'll ^ 
JySil jJ> Jlii < <U»I I jA,VI <ayll iJ lc. Uii£.i jtlii Llii J^a (U.jll .^jcj^AjII 

.jjalylJ <jjI jllj < L<' ft VI £JL< i A^a>UI 


Sj-l^l jkLuia.Vl «. <U UA-a jjS U :gjya.lj jjjlj (jj a i t i ' i jj ^. £jjri. 1 _dS j5j 

^ jlUlo jJL jA Uij jjujiiiaJll jJLsJJ <15luJ,|j 

t*J ■&. ' ■ _ >» j ll ^.Lou ^ VI J7 UjAlj JJUUI <j it.a=kJ jjl < jS_aj jJLc. ,jt >■-<■ .'■ J- "■ 
ajjiil) S-liJj <UAj (ji liijS j>» aJaAjll oliLJ.1 £-n-\~ SjjUl oils I j] < UiAljIal 

. J*j (jt jAllJI I. i i o j ilaLujj (jiaj ijlSJ (Ifjlj 

<eUiiVl jj-ua . jUjVI <-ALu Sljji (jJJjla J- Qma 5jy^ jialli jU'.V.l 

<aLAa (jjS: <aijll Jtku, yJc. OaUla -kA. ^ L$ASJ < jLuVl jJUJI ^ SjjaJI 

ISjUk jSj USj olj Sl_^a u& jA.VI £-A I A J -v | ( jul ftljj jaull 1 1 ] • • ■ Ir 
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o*\ ejil Jj x 2 j ^ ^ > ^ 3 “ « ** «Jaj *11 ^ 

<3-1LJI SjLuJIj < iLSaJI cLllLVI Jtulj J^ull 1$,..* Aaj ,j<^ > . U . fl . i .i H ^iil j^ o JI 
i <jI j d L a i a ■"■■■< *1 ■”■ t aj l< 1 Ifl ,qLo jL<. 1 I J aa. ! ^ 

Jj 

.<uJ$ ^ olykt ji t? - ^! IS*J 

■ d LK ~ r.j 4 1 i tin <J jJLxll ^jl LuiLluI i l i^ jlll liil «4 I ri *x ^La 

jjLiii-y j-Sl^JJ (jLul.rvII (jllij <4_jjl j 4 jK-k . i 4 fajJa j 4jjLj_uaj_o 4 * \ »U 

I (jc. _>ii jOJJU Jj/a-a 6j_jj^aJI Q j£u 4jjL>ll Lf* <dfjJ «jJL*JI 

Ljjl—ojU-a LSUaj (JijJ c 1 j iT iVI jjl ,_>AljJLslj 0/1 -5 4-a.J-lI —<Jlj]l J </~ > fl 

lift ^5 Lui oLa_jl*JU JjLu pi n \ m -^11 ^jU~ .«i"j 1{ ^a-^a J[jJo JSt a Llj| (S-lj-ill) 

■ J. Aj~a 1 1 Jjjill (ji J^ajJI Jja-j V ijSjj .jJlaJI 


— j * |j »»M 11 ^LJI i qj -..It a Eyrvin ■ Loszlo JjV j i *i o l 

.SjUl £a JcL'. u JaLu (JL=« — a <il ^ylc ^ a^II £ IjiJI jXj-5 jJLs . I j i l ifi a ^jJjl i_i m 
oLc.lj-511 h5 **»jj < J'% »iij i^Jslj_a._j]^ft Umj d \l *\ ... JLaJLI jjl ^Jc 

lifij .^lj_i]l (ji SjUl O c jLsuVI ^jiLj (j-uu l j 5 11 Q j - >— ' all 4 K i til I 

.d ■ i il ajll ^j jll JlLa (jl^-ajJI 0^lx.LfiLj ^y> 1 1 !•*> ~ i nn JjaLuJI ( _^ujaLaJI JLaJJ 
it I..ai JLa-aJI J-iJ-aJI £^$j]l lift .4,fli» iAIIj 4j_j5JI 4j aa -tlI a <4. j I. nj U Ljj-e j j 

a .5.tk * (judLaJI jjl allj 11 j IA Lj da ■ j La5 l5_jJo-a t Ijj-fl-ua-o jliajll 

Xu ,<-xa-jil JL^jiibU Jilxiil ^jLaj jji aoLLJI ,j-a <(,_jiIj-=xjJ>*) 

aLjll .-.IX I i. xtl I ^ -v-j.** ^a .UN jxJI lift ^ij i_i.i.ijJ jjj) qVj. lx JI Jjl 

.( X ‘) 


jjAjiaI jin . IjJia. Ij-al La ^yn jaj I ia -aia-a jjliajll O u i _ il 

0*1 *iUj x-*-y -Okj-^I 0-® J- 3 ^ tr® Ji 0^-®3^ O' ' ‘ -~ ‘ . 1 * < Jlji J JUf 

01 IJ j ^ j-a-l ^le. Ql a ~l I ill! j ( a_aj .a il l ...I I olij^nilVI 0-“ J-=XJ ^^5 'a-a-lrt/> I 

4 i 01 I a^ ■ ^ n*\lI jll » ~ill cl^JLax.1 ^Jc. ljjL5 Qj^'l ajLa-jl Qj Si 
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yLSJI I1 a ^ laoiil . ., - >11 4^=W>U <IU ^^lUI ^ 1/5Jjill 

tr* 1 ^ ** ■ L u i '>“. t *j• u^f uj ^>Jf '■>■>^1 1 -LuujJI 11 a Jit, 

•ul gI V> « ,| _ I <jV <^al_aJI 11 1 i n' ll I £n ^jjaill Ha J_a^ j]l_*l]l «_lucj Jflljlj 
LijSj AJ^&U jLLxi tjliajll ( jj, U i A \ lijli Xfl 0 Ln- 14.11 ^11 jjx La. q*) ^Lj 

jHojll jji cjjJJI <Lc^m jLLj ^jU. LJai oLjl*JJ V i<uic. e.Llij 

.j^Vl jkiuiaJ I ^il 

!>• jxuui: jl jl .^UiaVI 3 - > ~ ... _» jxjlll fkjfill jl (jit jli JJj IIaj 
Sj j 8 !^ CiLjIaj <JllA C' lii i l tfJc.1 La JjJ-a. ^Jlj .^jj-altl 11 a j j ..L- xxj 

.^1 jlUllI Aj aI Ut l j..„n~ 


(jr *Sl\ Jfcll 



Jijfj 


(J-iLi-u J-A t-j £yu ,J, AT, 
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^.lxl <ia j Loll I ^ «U~ ■... V l^a.U. J I * ■ ■ ■■*^-1 4_ia»jJLI "LIU I eljjl OJ-ik. Ij| 

111 3=>.L=JI j^Vl t I liii Jj." 1 <jU 4_2 LL>) <j2 UUI <i_>lsS 

a^aUnil a ~\ A ^/1 ...*ij . pljjjaj jl 4X1.i.M^II ISL^KjII jjl -s. 1 > <j|^ j,l£ 

.^1^1 

(j-SJJ . jtj m^ kll 4 -a.jJ.I <JI J 4 ~i aj 8 U. ^CLi-a ajjSUeJI aJ_$J jj m Si j> i.l.fll JjSLaj 
U& ^ 2 'j j ^ I 1 1 n il ^ If j > i‘“-%l l jl -i .u 0 jfl k ■ Jjla l_i£-o i_SjIall J)£j Ijl ^ 

.(jliojfl Lo_Ue. 5 j-a aJj&ll 


f^waJl Ac -jut X&jut 

jjit SjjlSJI 4 Pi fl l ,j-a teleportation j- > _> ,jc. ^^11 Jiillj ^n^ll jjll a~ll j a i 

LAlja.1 4"n J ~V oLi->l { ji . 4_stlsJ I JuC 4 J-O I j li« ijjj O Lo^Jj-l I j-lSjj 

— cLjjJJI *...a j<_» ...<.jy. LuU. <j* Mohammad Mojtahedi 

jJ"^ 4 o- 4 J /^ 4 ' J (yi pj- wai l 4 x,jjjj (jja J-J^l <> j Jj i.i/i Cil ■ A ju Cull i 8 

ill ij fi »J 4jI ^j- 4 I ^Jcj 2^a Y , VA jljjLu gj) i<nll 4 c_jjui jjLaijj oLau 
j-JjIj ^J| gjLiill ajjh jjju 4jLfl «4 jj "ill a j-4 A. « ~’>j .-.Ij » ■ ■■ a". 

tP! ->^dJ (j 4 j l ■' « 4 jj- kj V Jjiill 511^. ^yi <jl Lla.j!L#l j5j ^-^11 

^y 4 gjj Al l <c.j_kxi Jga. cJl^jjl v -j 1 1 i i ^jjS ^-a^ll jiall ( 'i j 5aj Jjl Jjiaj idljj . Oaul ^goja 

^ylc I ji-kj Lajac. 4il ^ .. aS JI (j^H3 ajjb 

•U^G^ (j 4 <=>^1 ^jxo I 4 juaI I <C,^juut I ^lLuJ I 

Telekinesis jju &. 4»>aii! 

ot-^il j il l fJL. JJ-S e I _l »7 iV I k~i i .i l J 4 « II jl Jju jjc ■'I' j ^ "I I jvtjj 

Lg , ~i c Ji a a ljll ,jSl .-VI Li ^ l r . SjJbLlaJI a jj& J^liu .a_^ >->^11 
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|j^J l i t .,i LajLlr-L £jjVl iuLjaill ,j* Sja.lj 

. Lfl La.j_i uiLoj V LiiSi < L$J t u ljL olisLii !()■■■•■ JjLj fC.j 

<uJajj 0)jLaJlll ^ JJ.u]l <la-ujjj jjSLa J-aJi { Jic. I J^LJI 

* # 

• L*cul 6j t i nQ*i j&.itVli ti) V (jkj£l 

6j J i II fl~i jjc. (jj_j-a.Lt LlJj La Lull < L&ljjj Li_u I . Ill *> Ij J^c^jjl (jl 

^ J^l ^4 ^ ^11 jl*i£iVI JIaJ Oj * ft ^xujLujI 4 ii ALj j 'll Jlj i XajJj 

,jl aj j. .. al jJLa ^ ^jULI jJbJL JaLjjl L$i jjjSL» 

Jjj^La. jjjij ,jl liiltj .^J^.VI oULklllj jLljVI ill-k ill 'I '«~ ...I (J ic. (jj£j 
Mj(_>*-LI (<-uLjjill) <JjLll (j^alL-axiJI jl SjLLI « |jj Loai ^.A,, jlki ^Jl ._jl «. jll 
J_a.i Pascual Jordan jljJ^-Ly .ijlll 4_a.L=JI otj Ijl <t5j ^.Vl 
jLaJil (jit ( t ^j_ > l£jyi) _jJ-a-i (j»-i ^ JjljVl of^ nil ...VI JaaaLlJLI 

.^8^ J.'*> a ^oja 

u! t-b^ 3 1^1 ib-a>ij oi tl£°f l-b ?5 IjUII ,ji la*3j-a Jajj jj] '(ja-i (ja 

S6J_jL&U jljaal jJt Ijjcj 

Uaia 41UJI 4aJLa jLfjl 3^-* O • O* ^_‘Li~ii i.'i Ji 

J*J (jfi (J&ill 

V| Tr^k Star v_i£f a ^ll _jjt _j & — J 1 (J^uLuia i (jt (JajII Ljl “\l a l*» i a 1 .1 
SAa.ljil (J-O-Mjj ioLajiii.1 (jo 4_Li3j Cilj-a.j JSj Jju (jt <Jf _LstAjl ^jill JSjJI (jl 
(jll oLayJtll JaIjj . LjjjJj jAj <Qubit cuj_i£ jl <Bit «<l l (^J| I 

JiiJ I u^J . Jj ia. j«-*-Aj-o |>J ■ .1 -^ I I (Jj^aV I 4 % i u‘ i * ^ «l^~■ ■ ■'« ijai i^'aja 

■ 4il» a ll <5LL=JI jl 4.ilaialI ajU.1 Ja~>" V J» i (jc 
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Jjj 1 • -* ,jl£ ' a .-■! al ...1 it I elj-a.^1 IXi J-Sj 

j^ajL ^ ijt-aLa. ^ <_uL>j-LlLI jU --*i Samuel - Braunstein ^ -i J i ..a i jljj 
^ (^jljJI uijJLJI iljlla uijla ^y> St-i ,je. Cilijjjill Jij Jjjjfl i ~ 

— i. o i iW 4 « a I-v ^L 1 ) 1Q — 6 ^l a*j j jiuu^i ^uVj5uj J * > jt JL Lft ^ t \ 

~t j-kll.i.u A , V) * , • 0 ^^ajll L$Jjlo Cjljjjjiu <_L»-s-» OJJ-^ oljxwj 

<iLuui ^£. jx.1 J o » n ^ (j '>A_ tll j -a \ , 0 o) 4-uajj • , • • “\ ^yX-jll LflJjL oLjjji 
ill] jj 4 n J A-oJ I L fl[ iW I ■*!! JJU fjA Jx4 ^ , 'f jl J V A I |^ic | ooj 1 flJ A \ A • 

j-fi Jjx. JJU (jx. oLjjji Jilj <jj-;jl n i n'i /'iLx»»L f L3 «4 jIjx^ . Y - • V jjllj 

<_it wjj Y • • i JjjjI { jA 4jj- >: >11 jLaul j»-* jjjLLj ^ IjJjjlj ■ 1 »J J * i-tjjljll 

JJU (jx. Jilll i_>jLau e Ij-oJ ,jjJU J J ~v~ l 1 ^ J-X I Xu {je. 4 n Lll | _yi I \ ftl I |JS L i, ti o 

w I ^| i flj i u LajlAj d »«<ll 4 _j^lo_li Li ^UJI jlLxIil IJi fi ^IjajuiL <O.LJI 

jjx Daniel F. James ^junj^ . <_sl JLjlj ^jllj SjxUoJI «j$j , 3 L t~ 1. 1 jjjLUll 
.(ja^aVl j_>ajl (jj ^yilajJI JxaiL ^Jlx. £-« ,jjl*SlL Lazuli ^ Jj^xuiij UxL 


4 cj tall o > L» <4 * JjJI Nature j .**>*■ <_Luu I j lj ■ / 11 ~ *jj ■* *11 4 jj ^ >11 

(U 6J-3. L$j_a 6J.Ji.lj J£ 4jjj_o ji jj I . . I I ^ oljj f I ^.laa.L JJU ^yC. Jill I 

a 

Cy> jjjuia tjjt 1 le_3-a- No t^U^) <illj 

d tl-v I <tl Q^uilll jjiUI <JLuil jklj aOdwLj . (jlkll ^ ft i 4* k l I ^j-a ‘Lzw^olJ I 

jlLall ojj^ j-L j| L&zo 4 <Jl 1L <_ijj 6 jU»«« ilI o^i — 4 1 A^ktl — o^iil 

4_jJLj Sjj j_o oaJLjlj -i jiiA jJLsJI ^ <LLIJ1 jjjjjjJI (jjj— 

I o^x.Lij <L 4 <L« j Ij^-1 Inixtfj ^uLft p . jaj J>c. J. 5 LliJI < 

^ If- fltl^ L \ tf. | ,t q i*\«-v 4 111 1 dLv dI 411 -v, (^juliil! *i"i-1 ti ^Jc Ijla if I 

ag a ^ Jju i^l 5JL=JI J-Aj Cjj^I JlSj . <j ft I ^ tl 6jJII 

, I ^ LjaaIJ «Oj j i ■ ■■ i I <bm I -v 
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jau (jc JiUlj SjjL»31 


hjuusJ oLa_ji*JLI Jii 3j_)ia tjx- J-SU Jill I elj_a.l <jl itia-iLo 

Jaj » ' * ■ ijc. Jilllj jlLa-lll a « ■ ■■*■11 ■ ■~.l «Ki ^ I a all * ' ■ •■ ~ 11 Jii jjuJj 

Jx# Lfil ijlc. ia-jlill aJj-iil Jaju IJlA . iuLojjJjua JojIuij i 

■ Jl l *~H jtjVl 4 -»_J=j j _> mil <-JLc. vjjLaJI ^gj-kTi < Ijjb j^l . UM ■ ..jll * jja 
Ij^fl (j^i (^1 jl jtyVI |j<« (jSjlJ ji_i ■ (gl JjL# <<LJlf. 4aj a ill 4jV IJuj 

f J“ > •> o-a 'Jail oVLSIil (jl ji A . Ij jca.jVI Jj iJju <jc. Jill I jl JjlLdl ^c. V j* ■■■" 
£-0 lift Jfl.lj j . 4j1a a 11 c I )j 4 jU.SII j-A IjJaJI » '... -.11 ^J| aj^jJI .-..j ■< 

I J. ofl ^.u.i-a.11 4^JI <Ulj 

^aAU rtU AjUkl^d 
JSxllj jaftrJI m uijjlUl 

j a J killaA^ afjall 1^11 4 jJu a .^ 1-^ ■ . ..11 I i\l I ^aAj J»a1v» ll^£j 

jliajJI J lii>£ ( ji’iA' j SLa-i J$-a»jll j-flij (cjl^jljlll ^y 

■<( 4 j n*s 11 CiLjjjlll 4auii 

I 1 1 ilr LlAj .4-1 ^isjjlllj I« *1**- 1.1 % ^jjtll 4_fl LU1 1 Ua -v l * * ■■ .’Ij *** 1 . 1 A jj 
4 l n*fc I I Cilj ^jliaVl ja iLuLui ij Lq j J L~w a a"«j jl^ "jll a I i q I " «a jJljj 

Jl^Lj ■ -j a~ ^y j S‘i~ |^jl 4 al Lll £j| Q .o^JLal Ja-wi I « ■ « . liig^ ^jLl 

J-o Ja.jij illlo i^yll JgaJll ,jl SjlLl £jl- i i <. u j LucljI .Cil£jlj£ll jaJ Jl-vl j (jlSuajll 
Cgj Jj^jH £jllll {y aiA (ji * Jljl .i_j_jiilll JiLi <j-o *l£.jll 

.4 ta5JI ajcjll jjbljla ^11 — ajUljy a al UII —^iaLajVI 
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9 

dl l ^ ^ Q 5 .1 a « I I I L I ■ ?, ‘il l j ^ -Xt I ^Ju-lGlI Jjjj 4-aj ccjjj ^L A — 1 i 

jJUdl ^1 A I' ^ La" a J^.?. i I *■ ■ r j 5 jl."',»l I < 1 1 ft «11 oils Lilli« LjIj . 4 LLJ I 

JJjjjj .Jj-sJj-a_o J^JLa-o jilkjjL llutj .<llo La._)LLj 

^Jl ^L-Jj SLa-i I Mir. j-gJoj a U S i ■ J j *> "H j ^>^1 ^l-Li Lf? jl> ^~ ■ » L 
<La 'l l J ^jJI --I ,jjj <jjl 5 XI ^jlnTi.jju LaJi ?(_£jLLI jJLJI v j-o 1-a.jLa.j 
£-31^11 j_o J-oLa-u La^ ,£_Jaji.l j ,j-aj]L Jj. ' i « A JjjSj 4 I ni jl l oVLa. ( _ s -ft-ft . jialli£ 
£^<aj-a iL joijj I jJLaJI <j-a Jaj _>j f^l «Ljlj • oSj-ll a_Jc.l ljr c.j_i^a^ll 

J^jl ^LTG Quantum Mind ^Ll5[ Jl £>^_>ll ^jjj O^jJI JjJ-a. £jLk >akij 

.1 ’t j h^-J 1 ^j|j qLlj)H awaii Jjla 


ijjJLJIj ^li »l l L I ,?.‘il l > ' • i ill oiLl—aJill - M -w ' Jila jj "i^ . l ll 

.‘LojiS la* J* Aa l JasI ,^1 JL»-lI ^y>j *,_j-“^l 


286 



Orbiting Electron *£jail 


jljl l.*t uti Orbital *Lijl.ill om >1 i&jill ^yiLall ^g all 

<iol£ < ftU'm j-alj o£j *L>jIJ-11 5^j-aJI .^jiia.xXiII Jya 

Jjill ^Sju Vj ,p! i A ill ^yJLals.1 j-jjjj L$jJ .olcjj^JJ l^Jj p L- A . a l I 

.oJLia. d_>a2» QjijjiJyi jjl 

J ■ >- ■! 6jlj_a jjJJ (*l >Jl.fl Ijl I II <1 J " 1 ~ i j V ,~1 I (jl ^yJc JUJI jUGlcVI (Jjj 
jjl v_ijl, -V 111 ■ a ■ .p I ■ A all ^yi ‘t-JJLj-oji I SjjC.L5 ill Vn Ij j t . JjJ-a. ^y]j 

dll j £_o jjSJ ... LajLa }L=J J — utma. 9 <jjJaS > LojJ dlj ~i_ i t j jj Ji^JV I 

^yi . iLnafl Sj_S (jljjJ (_g■) ~>J <jl_S idllj^ j-aVlj .<lai*U ^ - ^ *-1 

qj L ftjloa pLajI ,'n^ j^iyI Jjl ^x.jj <jl ^jlrTu ii 'i liLjj Sj j ■« *>! < eLjaflJI 

Liiic yi*" ‘ oLohSJVI jLuij >i (jl ^-jl-v"u.it V I jlj .(jl£La Vj ^jtSLo 1 J£ ^yi 
I jij . Lie. I ji LxiJ~— • V I < LjLc. jjjSu La U La. I <j I Lsljj_o t * .'* 1 ' 1 u^[ J 0^ 

— jji ,_yi 4 J^- 0 J Jfi (jc. jlia^JI Sjcti fjjj i dJJj (jlS 

1 &fia - n ^2>a Uj ^j-aLaJI ,jliajll j_yJI l^la Sjjii.1 (_yJ| — ftjLuia jl 

i 

. • J j - ~ * ‘ p ^11 J ■ . ,.a~l I Ijjb S‘Lia.^11 <]ld)l J ■ --a w . Aj 11 jjjl '■ ■ ■ ..It iftiU 

|_yic. 11 ^yii Ajj J ■ Aal Sj^waj ^£11 l5Liil5>.,i.a 
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JjV I ^UJIj K Kj a jjjjJI jjLa i<ili a <jI Luj^ Lij-zk.1 131 

4^.. A1j~hVI Ai m^H £jl* jl .iLLiLa j^a 3 (iilicjl JaflA^ 4jjl^aJI I lfCj nU ijlJ 

SjUIj SilUI Ua*fc liljfttM 3 j3 jj■*"■« LAjI .^tlmll (J*ia)I £-a Jslju V 15UJI oVlx4 ^ 

. LjjS £-0 JcUjj jL\ jls o*ai jl 

.L^^I-ftll 5 Jj-illj ^liajll <jJJ j fl *» J I jlla-j J-A ,^111 JLaJI <jjSL» 

<JUAaJ frj j«n fl'i i^XMi JJ3j .SjjiLIj o^'J^ kfi J £*i “* ^a^II ^jllVill jjlj '(5^1 CiI nKj 

,Jiaj4j ^iij ^Jlc £a <lfttixa *LifcjtAjn 

£-JJU — £i3jl)j <£>zJ I j!lo — IHftj Jj JOJ 

£aL)| jl (<3Ua — <j.r^ 5 Jj3ji jirttf Lai <j| ^-Ifi. <CI3 j jg kj ^311 ^i*ii‘» 

I j ilt ^xoju <jLtfc ^il >‘iK . a Jna a < i^uu^ll ^L^jjJI j i.fc.Ui jj! iu 

uJ^ u^l 3^** (Tj-° ^ 

,£^j| l£uKja u& J^j ^1 ^lll jliJVl Q^hOjj 

^k I i lw I I l^LiiI ^iLa^LJI aq <Jln 


288 





^ j*“N (jj <illJI <iJL ^£11 K.•.!<■- j J.' ^ 

SJ>II iiUiJ 01 ^ . J~JL ^ ^1 <^1 giLsUl tf 1 o- U ,.^ - ^ 

jlLI gitliJI cJjo^-a ^ jE oLjMI - iSUJl 0 juJ>j* jji. IU...J I »ji~-i- 

ciLiabUI 0- C->^ ts^ 1 o* 1 ^ 1 u-o^liil jlLVI lis ^jiy .^..>1^ 

.<JLJI 

(J-^ 1 jiL»ill . gjjjll j*UI JiljJ CuiJ^II ia.UI ,-.l j,...a~l l , 
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0 —C-SJI J—Jj—xJI 


cj t./r Vl 4-uuljj ^_iU" . ,■ '! yL-atVl La.j]j u.iit c# £Lj*u}l£)l ^UlJI J;>IA <ja 

L *■ * * * <■ ' O' ' m i i lli£] .iULllI j] <j ,„ -Jl ci L aA il ^<11 JLLuVlj 
4_uiljJ Vj .<ia|_i|l CitjLaJLujV I J-iAj jlj-SJI ‘LcLli-a jl ^,..-11 .-. I .A .*. Jljjl 
^b J l O' j' ‘ »'U -lA £-*i! <_iilla$JI 

LT® J* ‘JJjj .£il (^jIlJU jjaJj t _ J _a<LJI _>S£i 

jlc. ijlj Ui n ^J O^OUI f .Vl L-a.jJ j . _ i.. ■ J a J .n^JI «H j . t. ~ 1 1 

O^f^biJ jUaiU Vj_lLo LjjL jjl ,j£aj V i^gjiaJI ^ J*. ..l I 

(* 

.jUaVI lj_A ^4 Ijjim LLijJa 

&L> J "‘ ■ J LijL*-a JiLa. ^a fSkll LSaj Kj a j>^_i jj» 1 ■ jAVI . .■! -.1 1 ^L. 
l^llS cJljLj “U^aa LAI ^jll USIjjj <—ulja. ,ja jaiSJI jli iJilL . 4-_,<,... \KII 
<-SJ^a CiVjLa-a dlaJbj .AJUJa. oLfjLiij Lg m ,jjel U',11 ^j .4 j^tlj^a Luj . jlili 

JLa-ll J-*Jj ,_>A*Jlj ( _ # a£JI t l jUaVI J}IA ,ju i JijJI £j_ii 

(^JJ-tua jjJ] LlL-aja LA] t il f-AC. ^gj U' t j j SjjjA Lljij - ■ ■■' ■ ^aSJI 

^ jjai <i_HLa ^^ic. Jj^o-aJI ^ 03^* 0^ J* l"-J j] ■ Ljxj 0" 4 I-*""* 

li$J (entity - relationship model l$ii j_aj ■*•.- .1 1. -^a^JLl) be-er ^lAll 5_5>Lc. 
Laljol jjJLojj . Lilia. (JjiJ < 11 tn IjL i_9__^jLi ^jll j-a Joii I .™l «A. ^jl ( v °)jj lU~.l l 

*-Lal <jjj . 5j|_i_U Sja-la (jj^J 0^ t >l* »J I JilA jja jiAll « L^aJ 
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JjJL* olfjLiall ^JL* Li^j .^1 jilaal I ^ya jl« 11 jjt p Lc. j!L_u I 

.JSJI Lujjy^JljLkJI 

54 I A J A ^JAlAAj Jjl V P^ll ^1 £^-J4jjLA jJjJJ 

J.AaIH |3k JjC. jlj £_i-A^ 1I JjjAJ Lu-flJ OJI j Lo-Kj . 4_t_U_4j oSjll jX-iJUU-^ 

i xu)l£l Ij <Ujjjpltl pLj^aaII SjkaJI 6JJ& Cu^j • ■ < G-^j-=x 

s* 

jjlajJI |xjjJ ^Lui Lc.j-j j-uaIj .^1 ^jjcuAji mi jLUVI ^1J Jj_^,j1Iji 

' ■ .jj^illl 4 tLvg- 

<LU jxc. Cilj-ixij ....... <aA ■ La 4 h\^lo JjL^-i ja-\ tu I j] 

<jLzkJJI dlt .y*c- e>jlfLfll 4_iJ> a>UjlS (jjAJI jj^UI ^A I j>lc SjlaOduJI j^oj V j J) *\tll 
aj «■ ■ ^ ■ Ag 1 4 < j_gllLj Lo j tea'll 4 iU»v111 <JLJI ^_u 4tjl ftvt I Vvfl r. Ijlj . 

^Jc. lAl.^ -sJ < *j jUt ^Jl 4*\j "w. 4 1 A*\ J t^a"! 1 cllj jjljJLJJ jxL&JI 6 LxjV Ij 


(V^) 


t£>* 


=xjL=w oLi^j ^ic. 3^^ 1 4j] ^Ajj 4JLLJI SjLjJI a *1 £ lUl UUJ 

ls _Lc. bj. 1 ^jj pLlAl LJL£ 411 ..1 *<« l. QQj) 11 ^4—Jj A 6Ji LuLo (Jj— 

6 J-&1 A til I ^ Ir Lj '^S' 4 Ini ill ^A JA.U Lo jAc. (JjULLI ^A . 6 J-AI 1 7i 11 

L^la fjgA 6 Jj. t iJ A) I ^ iln*i < n 1 V 4_ujiu Ofl^Jl • Lijl^fll ^A m 1 am .i 

j j .^Q ~tl 4 LJaiij 4 U -v^lA La Jj-u 4 JaK* <Lfl^_t 4 —oj illljJ .j_=xVI u_al—Li jj 

jC-Lill -i*jj .^jJI JjUaj (ji Sjps tSja.1 < j l oK^ CiU>lt .( Lf a.jla./ ( _ f la.lj 

. JJ"fc*il I jxjc. <5>Lc. ^_L V lio ‘UaIjSJIj u"J I Jjuo ^AflUuJLl 


JjjU ^LuiiU t (j-aiJl ^Ibuil 

jj-a <iUw .jx^il clij 1 fll 4 juuiLuVl ^jULI J^l ^1 jJLxllI Jlaj 
4-sLuall OjL^ J ^Aj2x ^UILjlLi Ld^ALi <{jjjLiJSxLo ^_i_ALkAI ^_fl IjajLUJ CiLfLJjuurJI 
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oj-i <1U ^1 Ls-fl* l^lj LSI \jl LUjJL^I Ijjj .^1^ I - j~j■ 
<-r“^ -J 1 ^* ^ j j»'.">. <L JL»I 5iL-i-» ^ ^5 ^jjl ^Vl 

UJJ j^ 1 oL-u^a]l jltxi ^1 -ij ^i fc M jJI ^ <jjL <Lo ■ a.r.-.<- .J ^Vl 

. 4fll.i. o O 6 jL£I 

yJc. SjJJJ JL-euVI ^jUl . n'i Llcj jlki ^ .^Vl ^jiLJI 
Jlla ^uJ .SjLil .j-J . Jl_Ls ^1 J^J ^ ^^Jl ^jj ^ 

.SjjaJI ,jSLSU SLai <JL. ^ lo Sj^o J_ja^o Jj «jLu^> 

t^VL Jj^ll Ut Vj .JUJI JjVl ^1 .J3JLL. 

• JiJ, J*- JJL^I aiJ «**? il^l, Lili <ji £J U-..„’| <£Lu. <3jjky .<JI 

• «jL^] L>J JjLki jji JlUl <jl 

olULii ^ <jjjj JaLijI OiLoL-a Jpa,j ^jlaJI ,-.-> ,Ajj (l J|j ^La. ^1 
‘ m ° ^AxJI 4-Axj ,> Ijluu oils ^ L^ajJI L>UJI 

. (Va) (N‘nv t£Jj is fJ 


• yUuli UL l ll ^JjJuJi 

JSj <L^LajI !_>u. a il I J^L>. jj I ■<*» *> | ~ | L t » j t jLu , JjJJI j .i- ? ...j l , „ J A 

Lf* -HAJ V tu - T> -^ (j^Ji-JaLii,! jwy^iil J,| LJLc. j_SJL»il , I . j-,. 
jwjill ^jLJ jl_>-nj jl_>a ^^jUI clktj (^_,a ^ OJ L; oj^Ij ■ i ^ t...H 

s>° .< --v . A lj <jjL <-Lq Jj-a-j u>J cy-*L=Ll olj <LoJI ,jU iJJjj . I.LI - ,; 0 

oLe -** 1 u ^ 1 .(^laLLlil) ^L.lill jj^wj ^iLill 

<» # 

. iLul j«iL Aa-i jJLill jSj^ J-L .J^l jjc. ^^iUI 


293 




(jjluojj — jjj AiaSl* 


LfrdUa-j tjfC. 1 Jj.t.i Jl a"WI j <K^rJ I ^ic 4-JUJI I it. 4‘.A.I, ..II CjljjJI j 

UjjJJJ LiJ.Uaji.ii I I jjj . Lj2 jUl A.I.PAJJ Uaj| 6 1 »AOlJ i*Ij -w.~~ Ujjjjj £_aj . jAi . [ I 

<Jj£ ^V . Ui j (jjUV I <tna jjLjfl La I jus. | Li i ii* L^jLfl j IU 1 .1 jii^l l ^ U.jj 

J j a j II <(JU. Sjill HLJI 6 jij I ,T 1 *91 ^ "ill a j i iK 

HU. j j-^-o ,ji (_g j iTi j 1 j ~ jja j j-A-jJI HU. oljj ' ai~i j .GROUND STATE 

.4ajl.Aa.j 6 |» U <Jj5aJ I j^Jaij .UUu i J_a. Ij 4.w\ < \ 

HLa. ^ya I—a JSLui jjj ' j .■.qU'u ^ UI <LLjL 4 i .All I CiLj^jll (jl j ' ■» 

«4 j » U jaV HU. 4.. t . VvU I ^ ^jUiJI . LUjI Jj-a-$JI 

/C 1 4 ^1 f P [fcj i J nV I i "i- i ... i . V | . .-i 1 *v 1 | ^ fr. , I ^ i[ r. I i..»! _1 1 a 4 ... 1 1 ~v i .j dLt.j a 

sift 4 ' i tn j .(£j_a.VI J n 5j_^lj ^fijll ,^30 CjLjU.ilI jca.j^/1 Jj SjUIjil 
^Jc. ju~j 4jlj ^liis^l ^f,jlj jjj*i 1 7ii j| — jjj 4aU~ ft 4 _lUJI HUil Cj La ijLJI 

JjjU Sj£lill UU -lie. HLls jj ^i jl HijUo UjL’.a 


4 in's oV La Lj_iU 4-1 jji 1 Cl's" Cj Laj laJ&l I j. ^i UlJ I ^ja Ija. ja j aUI 1 a . 

.(ojlll a i ... -a. 11 — 4-a.j-a.Ll 4-uV I 4 a . ■ L.11 Juj U , . . a .\l I 4 JLI—fl JU. f UujLalLi 

• 4 ^- ‘ | i II jLU ja Lj i i aa 4-JjVI CiLaaaaiaJI cua> jl jjAjlill ja iJalLj 

j-A-apu j ^aj V LU .<jjL ,i , ~ia olUjlj£. P l _ r Uil . oli "-11 ^sjll JJjill j a . ■ ■.j 

• a jjLaJLa CjI nj 1 n-v UjUlcL L fl L l -ki jSLaa V lillil i(jA» 1 jc. 1 j . A » 1 CjLjjUJVI 

j i. o L u J I jat a i ll jij—Cj jil n ill ja ^jj jx. ^^aSJI JLa-ll <Lj-Li £_flI Jj I . A ■ I 
JjJ-aa ja <_jj ~' 8 ' yUJI ( jul oll l 4j| ^iii mi ,j| Li] jiaj 4.ilr. p Uj .oVLaJ.1 
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lP! cU 0 - 1 e>-iLS J-a-xj ^ j^ualc. u‘l Lij^i ljl .J-ilL 

ui~ti3 ' J-^>lj*JI £-a j._l_i n~lI jl +■' . ■■ a*11 4 I ila j . r 4L o'. 

f-“l 4^auLalll <JL=JI ala (j-lr. jlkl jjj . LAij K.i.U'u S1U. JacI ... > ' ■<• 

• SELF olUI 

1*J (jc- Jilll 

J-kXJ (jl^-4 (_jJ| Sjl jl pj < II olajlaJU J^a ollu JLuijI 4 iL r l .. 

JiJI ^a i m* < jl . /a Vl <luuilll cLu Sjltj Ja.| ^ ^j-aSJI jlUllI jjt ^ 

.<u1a*JI ala Jill. jvla-a . " i “UL-aV I 4 A. ■■■'.II Jj] ,jaVI j" 1 Ij , V ! 

l> e *>?-b L 1 ^ f “ ‘ f (S* *(_h=iJj ~i~ iJolL 

CO^' a_ja oLajJxll Cilxu f—«JI alediuJ dlcj .aj£ll£ oLajkll 

^ ijJj jllGLala (jl ^iLal l jjllLaj . IlijSc ^ ajj*<JI J^.ifill 

Jilll 

(jl| o *~* >i < lj > l *a II % — <L=».J _0 ‘La.I^j Ladle. 

(^11 ^-*1 ^.' » (jjj o^ l n ~i ll {J Jc VLLa ^yA^II ^JllII dJUj ■ j-^.1 -ajl jj-a J-l-VI 

.^jll ,JaC. jLuaj 

oljJAA Jaa IjxLa 4aJ jj Ladle. £IUa'AlI [~.^l <al 51. ..I... .-.. 111 

el^JLil daj lljjlj] v-ii■■ -> jI_^aLu»VIj j_J$-LJI ^1 dJ-*-i 4lji (LlaLIII diiu 

.^ILSlVI 
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l&JM 


,<-wI ^il 6UJ>U ...^KH jl aJLL jj a V> V LjISii <LLxlLmj iJ^Ij ^a 

• ^ * 

^1 , In l f J I.UUIA J 1 a *1 Mill jl ^Ul jjJj jfl 4 all I I IjII^LiAj . l,.i. Aj l 

. Llacj J^.1 j JjLoIo 
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(IiVlaJI <_iSl jj 


jUaill o Ujh u ^ H V <£3I>U ^p*JLI Jjlio ^i 

J j ~> ii jjl I n a a ijlJc . (<laj_=»_o) Li^on <JL=. ( Jit Ijj ' n.j ~ Jj iS JJ_a_a ?ll - 

cjVLaJ) JS LIU. Lot .^1 ^luill jV ^ ■,.~t l j| . aX 

.Coherent LkJjlU <1UJI *...“ L$iU SSjLiJLl ■-■ !.-.1 1 JS1 LLoULI 

«. 3 

aJ i 1 1, lj din «. 11 oV L=JI ca l£ £ja 4-ab I j) » * iij j IL j .. r- .^ J*. I [_| 

jjtjiUI ^ya oULaJI LjSljjJ J n~l itij Loi . Lla^Ls.1 {J 3 JLa_a }Li . LAjI 
^jVl Protozoa 5 aUJI Sapj oLilSJI UiiL^i ^ G^l oliLJI jilj 

LjjLJI CjLjLlII ^ya CiJ jj_Jjlo ■_fij I 1 • • LujJ £lLI CiULoc. j_Ljj J »y» I A 

l *» af ^2(^11 •< ;»“■*> * CuX... VI l$io dljji V ,jaUj iSj^bll 

.oVUUtVIj otul^oVl 4jl^ jLkj 'ni ■ ’ 11 ~ Aj , LaajI I ' IFJ 

oU-ajl. j ~i 11 I n a. a < .■*>,■ <n I j olj j 111 al f^yc. i, ait^'il LL LjJ^l I 

*t j^j I’ w Vl^lI oUjjiJI ^jLlo jUoj ^SJI *bjja *Jljjl ^ «L~. ..*» Vj .< i i XI ) 4 ,K .‘.K.t I 
ULc. JaJj Lj -V \ »illj IjjuLUiJI /i j SJI ^ Lfj JaL*JU ^211 

Ijjj .jJLajf Ixfj <Ujlj_lLI oVLaJI LsjLxI Sj^j.L_o Liijji_o liijJ (jaJij .^£1 jjVI 
,^11 I'k J <4 i a In'ill jliaVlj < 11 nVl^l I o I «j ■ a II 4.C, .A l^ll f i .aL'.l I ' j .al l — I 

^ j a ll ^jJt 5j > **i f a i o^l I CjI Jo all ^o.i «rfn*i V jUjujObj .^1 3 ^ T ^ lj 4 1 nK 1 1 e | ^ , al l 

. IaA jjo I 

IjLo oii )l$ll ^ a ln‘il, I (_gj~i 111 11 LI^jj j I '~n I ^Jj SjLlLVL ->» ■ j..., Lo_ii 

. 4-J-ojJ I 6 jjb Ju^nLiull ijj» Jjjj ^i ^liuLo ‘(J^ 1 t 0 ** ^ Ltlxa ijlj ^'n ■ 
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(S u >*\. w ^ ^-L-II LuuI < Li£.^_<Ajl 1^ 4 <I1 <_ijLII <u_iJLJI i^J-U 

O JI lI^j . 4_ilc J La_Ix V I J^ - oj <_ i I > <G I ^_lx L^i I ^xJ LaJ I ^j^xjjfl . c jjjJ5 

£_oj , o I 11 ^j-o £^Jx]l I j-& <jj_Sj Jl <_i in ^ jxiaJJ 4_sjLLI LjUil 
C j *'m! 6 J LI 1^ Lo^J Ij ( 1^1 I 4J i a il I ^ r J) ‘ '"'J) ^ I L-l L. I I <Lu& I A.1 1 4_i_lujl11 I 
^* y j-I I jLL^U 1 ^ U (J SL l u . J! 4-Lla 4 -c. [jJa.a L^_il Rigid (4 A » 4* «.uLx L-u_ljj| 

I > jl*n 4 jlf j —oj p Ijp i >iV I ia_^ <til 4_i_i_ulJL jj-ojJLfi .^j-^-<V« 

<_J Lc 4 Xj_i_uJ j-1-.i. a J jj I ^ I U^l I «1£ J I JI h ^- Q~‘ 13> s 4jJ L-S-a 

LjLiaj ^Li I jj 4 t h Vi ^i-x.-i.iJSkJL <jjliLo 


JlSi I . J I ^LlIj ^jjLlLs 4 j| Jj i ih^ ^j£. j_uiji. I JJ 3 1^11 jjjj-J < J3AI1 4 -j.^a^Lk 
1 a \ ioj ,^_iljil I j_2x &j \ \*s «L^jj_i 4 -i,\ \ til j_i_c 6 j3 -.^=> jxUI 1^-uKi a 1 1 j_a 

■ 6 J J "x a 1^ I Tj L^ oV i a -1 •-k I 6jjj) no 1 tin.. ^ ^x I in ^kV ) 1 I 

oVL^JI ij^ j-^.^ L_^_j| 1 <_a_llLk o oVL=J Ijp j—L^_i| <I oLrJfxj 
4 \ Lua <J Lsx ^ J_ut2 I^J 1 ^ Jarx^LI I "> Lo Lc.^j j . J.j ^.1 j 4 1 a ^ -x 11 

. 4J LJI ^ j Lx l ^x.j_i_Aji, I ^_a II ^mjj 1 I iXA Jlk.j 6 j-=x 1 ^ 
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fj Jj 

ft Laul jy* I"fclj oLljj -.<C iy) iaj <£T J J jlI j.,1,11 ljj_»^ajijj 4_i j-_-w~ o 

f -CiUj^, oLjj^JVI jjl £jj*JI £_>iijj .Ji.lj3 ^jjal ^#%4 .^jLaiii <J J>a.U. 
jUI oJj^Vj k_»ijJI (ji. iS' iH j_=Jj (^V LJlj LLiLS l '■«. J.j Ijl ,cJlj 

60a.lj 4-0ja. (jjij Ja.lj i_J3 ,ja JaAA jjuj jtj. .. > 4iL$ ^pSJV I wi jaa'ij ,<io LLti 
<jj ~y i ll J-ij ■<■■! » I i t ilL CjLjjjJSkJyi <J «. tL.^~ ^jj| ^ ,J,j 11 ^jj ..... - a 

t?-L> • ia-jllJI jc. Sjj Jl*. jaLuaJ 

jlj^I 


1 <j-*J 4^.j-») oVL=JJ ,ji oLjjLpUVI jl ^m ■ ..‘i,lift 

, 5 -iiLJJIj oLjjjjilVI j.wm (Jjj jLJLI jl jiJ ^Jc. 

5a^u. Jj^a tjjjj£fc>U 4_a.jjJ>l.l 4j.uaUJI Juua jJI iolac Jj~^~ „JJj £_« 

^2lj <il 'jlc. al 'i .I La jl ... i iiillj ^ylc alii ( . ■-.11^ <_fc>ja_La aJaJj 


La}Le. SjJ-us ^Sljil jyfl jJ> OJU-SJI JiU. ( _*Lua tfJ tj_^j_a 
Sjjaaj <JUk alji LaS £ 3 IjJIj .^yaaJI Lfi^l i ioi jji . al.J.~ S',,! .". .-.V I >"^ V 
(j-L- o£*ij La J^-i .SJajIjiej aJi»Jla SJLa. ,ja LftjLiil ^ 4 _w-- l',L.^ I 
S - 1 n '"* ‘ La J-A Ij-Aj <laiic ^J] ajj 4 . L . ~i -v 1.1 CiVLsJI JS {y> aJ.-i.lj SILa. 

• ^ £>,>“ C^b <sj> is' LaSj .jyCj^jil ^SljJI 

4 . J I 'l l -» JI ijj - L ~.~i Slift all -.11 Jlj" A. I J ■.. a'.l 111 La. jjjSj ■ a.< 

Uib '~*i^ Ljiij lj| ( f . _w i v 51 U.) ajAi».j ii^aiLk Jja-a ^J] jjjjlSlljU 
(ylllll ja-JI jylt <ialaj.l oLU.yi i a_ii . ^~i ^_iL~iI ul ^ 5 ilaJI JljliL ^ -I I lift 


jlill JljaiVI 

(jJj CjLi j^aLc. ^yll jjju ^1 C.LU.VI ^yft aift 

:ol j LiyJ ULSluul ,Jj 3 4ajlaJI .-.I i*»K »V I <JLJ| JI j~ AI 

ijajLajj Ljjjaj <laa.^La i L" . uili uiPSlVI ui JJ *I <fiK*yi ( i 

* 0 - ^ n ^ 111 * 1 Jj *i "fc J i Lil jjLLII Jnja^Li jjl 'j -v «■ jl , I*■ ■ L ^|j_aJ| 

tfLluiJ (yljl (*_' <■■ ■> ui UJ^J SLiJl lijjJJ (yJa^j <ji Uf*jj j* <J .ja._U.l-> 
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^ \"\ "V 1 jjLJI jj I . L\ ^ lJL5“ 0^ 

Cli ,^l jj-Q lx .jj clti-aj LJJl I ru 1 Liu_a jILa I ^J ^ > -X 3 • t —^J-* ^ 1 J^ ^ 

. * l~- ^ or ctxixiaj O Lu l ^ ' U'i i.. i ^ 

4—ixal ~JI ■« ■ • ■• -vl I — 4_^.jll 4—i_=Jjjjl Lj lc. jJ^ <( —'• “ — ^ -* 1 * ‘ ‘ 1 ^ ^ J-*J ( V 

j] , jxLojj-lI. Ij-uo j-o lla <d)j £-a -jXJ-L^a. Jj^-o I 4 J 3 IXXJJ 

^ j) ^ oJ% o' ^ Jxili LiJ=> 

l 0 . m K 11 ~ M <1 > 1 ja l _-J 1 jl V j . 1 -fl- j i c . (jj^ jl U^-°^ ,^-aJ l <la_!LxJ. I oV LxaJ I 

SaLj ^Jl ^$1 ^1 ^xox^i ^ j > W.UJI ^ 

. aAiXuJ <11 La. jjjj^JVl Jljli.1 V L^j| 

jljxJI ^ ,jJjxLl ixxilj ol AJ^ -a. £-c 4_^al^il Jl LO>^^ - Wx »■ _ . (-XX 

<_xc. j . Aj n <ULa. I i_i^ lj-i-11 j ')«'j ^.-.‘LJ I i .1 j.J. I ajc. aaVLai I l_aS l_p J l ~^' (jJj 

. I j] Ur ,^1 jiil 4 . a %< oi&j .^juLiaII j_xa£ jJLsJI ^ Ljsj_x<aj 
j_a -. U~ ~.a Jc.Laj ^yij 4 ‘1 .. L^jj , 4 Jjj_*_o oL oj ^k i a o * njl ^L-u-^.YLa 

jj| 4» xLVI ^ tt-Ti . 11I iJllLI J j ' 1 m jjJc .(^jxuVl) oLj>jj-aJlj ol n j ma lI 

cWLall Lh> Sj ^.1 j <JLx jjJI LfjVLx ^ ■•>■■■>■ ^ Sa^j-jll ol nj ' <■•>! I Jc-L^j 

<J La. ^ (_5“^ »* ■ - 1 11 j-A lj-A (4_uuj.il! IjLLLuuIj 4 1 ft 'i ^ I I 


300 


<JLa. (J-S J-ajJ (£_}-a.VI di 1 .A- u« .*ia llj CiLijjj-ill ijt-i <_£j-a.l S_^a (liUj £jo 

LaJjiJ ^jJn~>i.i~ V l^jl . l(j min 

u&Wl JIJ&V! 

(jjj j •> 'l l LaLaLu (jlll CiLajJxLf ,jl (_>A_^Laj jl j£aj < JjJj (J Jc. 

^ -1.03-0 illlj .(i_£ljlll oLa^l&a ^Laa. 1 ) 11 oVLaJI ^ 

.aJalj 4ifllii n <JLa. Jjxa ^11 JjjH llicj j lkj ^a La 

4ll 4 i n j e Jj_a LaLaj Jn »~i j CiLuiJX lijjl (juaJI cLl^c. 1 jj 

“J i ^* > H OLa_j_a J it" i m L^_>l .Jjxtll 4 m,1 r La jajj *^ lj 1 1 .*-»" 

IjJJ Sjj-wall Jiiij JllA jaj .4 ^1 . t i l l I fl . A jX. jajj 4_Li.l_ > fl Sj^uO ^1 I Ij -.~j 
jl ■ 4- m fl *1 tjjjiJI Ji g~i Ujj] (jjVlj . (|Jxi 4 d ■ ■ • J^La. j_o lia-a 

Lftj J ■'■ »"< f-jj «-» J jJLI (jJj LfLuiJjj 4 1 1 . <1 r 4 -iA II J] Oj .<-.11 CiLap Jj 
4jLj iji (lijji Ijl , LlAjI Ijjiafc jAillj d . .a-v 1 Loj d ah A, <% 

Ch® I yJt ‘ <tL^ yjt i^ Ja la lJ I jU jt ltlj <ili I Lak j4 6 J 1 ff A 

* 0 

• I “‘‘j l CiLmjJc l«J i l ^ jl_^VI juluiaVI Ijlg-a. (JjUUj JL^ajl Jajj V ^jgl^ll 

LLaS (jiJo Jiui jji j^jSki ^jLaJI fJlaJI jl 0 ^K1 . ,i ~i jl j£aj i^JljJLj 

LfijlalcL La jj mti j o l 1 Ai'i lI JjSIuu Lia.La.ol j| jaiaxuij jl j£*j) ,Cjla.^JU ja 

. (j^-^-a- 4JJ LLua Lajla ULLe. 

JjLmij jkLuijj i_i£ljj jj£j 4 jjVI CiLajII ji ,ja ^J_a.i Z_y» lift 

4joy- a J. / i Sj-aJj <JLa. ^Jl CjLa>I*ll jL-^il Jj^aJ V IjS-Aj .4_aOjL*_l_a 

lla.jLa. jJLxil >_jSljj Jj. l-T . 1 lHI J g~il j Lul cl in ..jL I JJb jjc (S J jjua j-a) 

4_ojj <<Lix.ljiUlj <Ljx.IjJI LjjljV I fljh LijC.j_a<aj_o ULt ^Luj Lla.La_o1 J^lj 
.aj^ill ajA l jic. Matrix ^jLuull «Latl j.... Lac ^sljj < 1 ■ ..j u 
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6 Jj < ^ Jjlojj ,<-uuiu (_£jLLI ^Sljll 3^ <-jjLa-0 jioj o l (g jljiV I J * s> 

. 4 a \<a-vl [ Geshtalt JalLua^. 



^S|j-a! ^1 < tL_a^ 6 Liil (_£jJ :JaiLx-uj^. 


u'l <1 jJS dlijj «(JS jt_o JjLlj O lKi ilLJl J Ijl^l 3-° Ip 3 I 3-° 

<L$jj_uilLI j^sLIaJI ya J_ij_*jl <Lu <<JJj £-o$ .«LjjlJI LijJaj ol^-2k.J ^j-1^ Llj I 

P^ajl 6,hj 3 I 3 \*~\ > diljj . 1 d ■ uVi <_ijLil SjJbllall <i_tL=JJ <L JjaI I ^I=l 11 I olf^j 3^ 

. jjiJ I ^cj ^jL3. <iLaJI ijl^i-^l (3° ,t - tj I 

3 ! J_u . 3-uJikJs I tdi 1^5 31 - ^ 1 xtiV I j_uG ,^Jj j-^-u 3 I I r > > (J- 2 ** ^1 

I Lft I,A.X i £_o ^3aj Lx_JlJ ^ I oil J-^ilf J Cj Lj LU I 3-° ^ 1 . U . C . J 
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f®'-®'* l Jl 4,6 Uj Lf* Sjt^Jail 0UL1JI llijl .6 JJol^a 

• ***?' LS^ 0^1 j»Jt 

oLUJI Uj_£j jlllu a - fcU' ». n j Ai'il l CiLo* J^Lk <i1 g-lu, „\ <j1 111 

o!j ^ d£y . L&ljjl ^ jy^tJL LjJ v ...->a iu^lHI 

ji jJila fjfio ^JI J^ajlll SJyluu, Lucy J-*aIy .^yilL juuii <> L5 la_ 0 

• Lfl J H*I*> V ‘tjy . t i n OLjLu ^j-Q jU'i <j ' -^J 

<> Mj OLLkl ^.Jj-all Lyki oL$_a.j ^1 <> ^LJ\ ^ , JJj ^ 

l^^LSis j±L jj J£*iu jjji^ii <ju. 4^Lui sLgjiU .oi/LVI 

C, JL5 dlia Cj^ 1 cr® dr 51 -? (OAi -dill. lliil tf> kVl LudyJI oLSKII 

«*f* C’bt A O' 0 Jlj-uJI .uii^JLI ^Slyll IIa jJjL^jJI L> .llxxy 

u® ,J\ Je®jll u-Llll jJU ^ ,jo^ n_U-.n 

Jl^ tfitill j£i2H Vi j^Sl UaL^jl ^ Ji LJ gjSl fjl fU1 ,Lsi| 
.SJlaJI JljlaJ ,jAaljll CiLU.1 Jja l j jj jj.ua. < LAj] <Lia.jUJI 5IU1I 

<JSxll ^ ^Lykll £ Ltfll -ullalo jLajtf (jX-jil £a.La» <ju Ij] 

(jJI tu 11 a 1(J ^II ^L^JI <> ^ySJLlo jJU jLSJ ifiLu, <J| ^l J-Haji 

<j® 0^-*-° Vi-b-* «tr“ (j^| Jf^ dllA ^jUJMIjjl jj^j yAljiil 

6l»j .(^ijSJI) Jj>LiJI ^yll dljjVI 11 a JIL: <ji .(juLill ^| 

iajjjil,I JaLjjVI dfi 5jAlUl iLjj i.I-. I 


(jC’jl] £$j£la 


Kaj ^jll 11 a ^ ^ ^jSII ^yJI ^ 

O' 0t#dl tPb ■■■ » " JJjJI CiUj-a j>.l.l ^ ~ lu l .N^^A jxLc jla 
0^ 0^ j-i—j O' 0 Jj-**! 5jj ,ji jjAjl ^ij . Ja.|j j| jljjjJI L^lj .*.«. 

o' 1 cr^ .(jjl yif. <. ll JOaJI Cilalya <-uljji£. j±Juj IgJ i uic j* ^1 jljcVl 

.<jjL 1I ^ic. jjjGII ‘L&clj 
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jJLdl tiLaljml *\o ^ u ‘lj ■" « 11 jjjJI oljJ^-a I . A t\ 

oljl*U 6 j-A . ...Sjfl I p LaJI Llil ^ * »^H ' ■ ^ all j_uG 4 tnljjl 

X • • <£. J-.-.. Lj (J-%. ijjj <UjU.I ^ Ij.i.TltJ I JJjJI ol gjllj Iji, ^aL^u 

ol_jlcaJlj Jj Q . T ill (_£j-o jjJc. JSLju AJ-=Jj]I <ujlall (jLlaJ) iljLa_0 Cu 

.d^lcl (Link) Jeuljll u_Lc. ^iilL ^J^jall (J i Irtliu ^ 1 1 % Ijj LAjI 
http: noosphere prince- ^JLJI cL^jj ^ ^ulill (J « «^ll < ■>->« I I <j1 3 _.v.M 

. jjjc. 4^ nil I jitiull jjjJI ol-Jj-o *w i~n j luu ^ i UTvmu ton.edu 

^Lc. i-^V I .-.I il A.~W I pLul jljtVl CjU^« Jj_a 4a.jJ 4jLa.lja ^J t ^_Li (--.'C j 
. L«Lijl j^lluJI j^sj * w~t I ciLV^JI — X • • A 



ftjalj tulj ^£jL*U otcLuil JJpj <Sj 


X * • A t_iUa^JI ij^ij LLjl I^ujVI 
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CS J 3i flWI <=L=GI a? JI AueJUl Jj| ^Jj <Jlc J<,.tJ| JJ.?.. 

^yJc. <j]U j. rtlftj Vj .JaJj kjila. ^1 ^yil^ixil JJiil J^a *?-,«» Jaa ,ji| 

jj 

U a " a ‘> Att-J tpj _>a-*£j LaAjI Jf <JjUI £iij-a.Vl ^ytjll _>jjG £j_Ji ' J . 

•jaiull 

O^JI <ji La£ -03^1 eLa-il ^.' « > <Jjlil iilx=>.Vl ^JLl j_iVI i_uL=JI 

<ji tApi> oj| -csx^ 1 o“M* j>$-k <> Ji>k i>j Jj 3 <d»Liu ^ jai..^ 

tp] cr*>^ (jtJ LiLa! Ijlj .51LJI JljH_i.l ^c. JjI.lJ. 1 j_a Lj>£ lit* Jlla 

J^Lj. Ja .^jiil Jj—ill ox J-aJI j-**» Ufi <> .dli* £jlaill 

j-jli, jl .5aUJ ^yjl ,ja ?JjJI lid ^j2 ^III ^ LjL^a.1 

LSIjj] JLj ji u a,. _ , U l u . U jkjjUlIj £jy>ll JaiJI 4 jj^g JL» JiVJI ,> jjjjJI 

O-AaJI JLa C>UC <^iVI •—uLaII . llaLua^J Jjia. eljj La ^1 ' ~ 

<<Uk aLuj .^lill Lutj jljiil Giaa ^jSJI JU-» j) (JSLullII)' jJLUGJIj 
<^L«*a> <-G jxuj .^jiLki (joj ililjj elLua , 3 ) » v." ■ ■■'■ L1*J 

•tjJLjJ'l ijai* (jaf Aa.ja SjAa-a 

■ Vjj jSi uiai <iuji jijili ^ 

Quantum Link : <^1 Jbaijll 

Ja.ja ^^laJI 4-laL) AaJ <jj| jjj] <(_j-a£ ^gj l .ii n ,j-® ^^jJI jjl£ IjJ 

Ch* Ijoc j^JLlu Liftj lyoSJI jUallL (JljjVI JaLjjl iatLix Cilaxoji 

■ jln~-> 1 I jjl^Jll 

(SJ- ' * ■ ■ " ^ uf->a a jJI jLj_aJI La^ylj _i .u a-Bj jvijaia ^fea.i lajjcj - :Vjl 

tfij <Jaa^il y l t ^f .VI jl. Ll . a l ^yic. <Ln II V a ,X .*, j i,„" . jj-iSlII ^j- I ■ al l 
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j_ah ^j_^| 6 JU c , 4 i i L^LLj JUaaJLI <_M.rf-i.aJI JouaJu <q_II ,JjLIJ 

^lxuI JLx^jVI U.5> dandrite jJu^ojJI ua «ti JI 6 L&jlJ>I Sjjj^il OuLloI 

.^Lm^VI ^c-o cJLlLllI iLo TV , o s _ 9 ^j synapse JLImiV I 4Ua> 

L^iAjm l Axj Jjuo 23 V <-u«/■>< II LVJJ 1 iix %l <jAiAjJI oLaju^lIII ^jl Xu 

«- It > <t j 11 ^ j-l I L^UJ ( ft CiLlJLlXu (J-U 6 ^^ fl J_» < La !/•> J 1& > V-iC_j t< j An A ll 

A— * * 

I I 6 XA ^ a * «nj . (j *i a \ « X T^ Lu^_L Aj|^l*4 *v 11 T • • Lf-C. 1 t a 1 1 

.synaptic cleft ^< 1 . 7.11 

dAJJUj . ^gSLi-tjJI J)|7| II J-Q-1 ^Jl 6 jLlaiV I din <Jl J«la» 4-ojj 

.j^c^II 5J|j c*V L.aIV I *- ^j a dlLujhifV I JoIIj jjl 

4_JVI ^«U~ ^.7 V «j| \~\ >T)VI 4Ufl*» Jjui ^^ Til 4 1 1 4,.tLrJI <tifi <jV Ijla-ij 

4jL5j 6 ^-d .dlj OxjI SjLiV I Jij I j-pLj) <JjL*JI 

4 il-^fcll JJj ^itilI SjLiiVI (JlLu ^jjijjSLIVI *jI d^dl o*3 .4 iw^iaII cjIjlaaauJI 

^jl jl *all j^ jaJ 4_ia(^ 4-5 LU j^dJ <j*d d)j .iilLJI 4 jlx nul l 

. Lu^5j foS * - “ 7 ^*** V l$J$-U 4-t^.^l VI ^5^*1 V 55UU1I 

J - { JLj-»\ jJhj Evan Harris Walker (’)jlllj ^jlft jLLl jllx. 

^1 J^AlJI QjAjj .<_JLUI 41 uajJI 4jiaJI ^Jl Jjuo_J i3^u I ^-lc 

^A if 4_=kl_2kj jt-fcA2jj jV-a* jj^-ftil 4 -^aLS 4$j_a. 4 aLU dfi aj V 

JS 

llijc JJLA JJ ^jjl r^d.1 4 a j Uj <J I -v ^5 5jJ) i^kll ^A ^il LfiljKj.A Ci^-^-U (jJ 
^lll ^y-A JLlxiVI -ULflj Jjjii Lajj .jd.I p LLc jJj 5*t l ^^11 c LjaA ^l jaJLu» l 

. 4 JUJI 4^k*iA jLi^Jil Lo JLL Ld j| illaJI Jljo^.1 l^A 

4j| c^jjj^Vl ij^Uall ^ Lj j-xd I c- LJc £y> JjJ ill jjt—k*» 4at_Lx> lj jjLfijj X 5*> »J 

.<L»_* JtUjjj 4 j (j jJ ■■ o . ' i. /> j-a-L jl JSuij 1 t J n > lijLfl ^C-J <JL»- ^ 
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.^jLLI fJUJI Jl, ^Uj» klkjl jjJt ou J ^jll JJj ^,i 

jlkJL clJj .<^L,VI ^ill jj iL&ll ji j Ju 

tr** 1 4 ^ JI oLL^JI ,> ll>i Jl <ji 

O' <_'^.' '^ 1 0>S-kl] jjlaj jnj-k LuLsjJj.a VLa-a ^jajll ijLS Ijjj .£ll 

.<Uc. ^1 ^iljJLI jjj ,^3^; 

•f^Jl l < ^. 1 ' 1 ^ jki Lmj^ < .>„ ■ - a J I LitiJi LiAc) ^ jj 

Martin (HA.) W^al (^| ^1 Gj U) ^ ^ 

^LiAi al^La_a) ja^j eLiie. Jila. oLjjVl jj^ ^i ,- o -^ A ji Fleischmann 
v ^£ll jbkl .iu&\ iuj^SlI !%«LbJ| ^ jULI ( (SjLL 

«*"** V tf U oUjjVI j^oU J^j ^ JU^ L^lS 

-iS^l^JI cLiiil J^La. CiLjjVI jjja 
<-a^JI ojQI Ji Ji ^. iki 4 .. ~. J5LL ^ , ^Vl ^LaJl 

o' -*^1 1> iiiioj iJiU «<■ .t. ^ > 

-^i LLl^jl ojia ,> Kunio Yasue - ^,L jl^j Mari Jibu tfJ L 

■ <U=JI djLoil j^LuVl fuuul eUlj jj;UJL>JI Jajjk iiulj: ^ jlilki 

jl-ilil J>a.j Davydov vJjijilj ■ «■*■-.< ! \<\v<\ 

Davydov soliton Sj>k) <a^l ^ LjsL <LX- jLU 

C.U.^0 ^jLj t^-iS Sj 1 ^! <a.jJ jaaii l^iiLk ij 

60 A J 1 «U SjL-aU Lj^uLu/VI H„ j U-.JI 'Jjn 

.^j^ail - La.^1 J^i U^jJI <k^L J_^p Lajil 

(J-S ^1 Jj-ua: U i-a.^ <_«S ^ 

Lj^aJI jJjj ^jj| jj, a « . I oLajLiILj (jji If jJL)JI lifij . i (j ~ alU i. i 
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£ 

cilijjaJ jill 0* <£->!-& J *" > *- ' 1 

Sjj ^jj> ,jjSj j cQLi .i^aJI jlj^JJ ^£JI KnKj^ (j-i <jjloJI 4axj-> jAa? 

(“•>■ *LU nsj?. ^ •a^JD J f^ 1 1> apjjj ***^b 0 . L ? --‘ j ‘ ^ i 

.(jiiitLa jac. < nU a l l ^j-ilj-i 

gala ,jU <4xaSiJI oVUIL ^ ' I ^i xll jl^JI JU)«J !^y> (_ 5 -aC.I (j jii <i « Joaajl lj] 

4-culjJ JiSmu Vj JLaJ-l jLf" 1 J^ j 4 -‘- tu U* i ( j;» .»*»_ » 

2 »*.o a d *v■"*» ^jj V <Jal»< i.ij <,jaaj)»JI cs S ' 1 ■^ c 

. jjjjjxjaJL I j-A -lac. 




51U. ^ oLajMI J-=-j2 i^=x (jC-j J>a.j (ji 6^4>W t> j i ' l » - > 

Jit" CiL-ujLa_a Jjja jaa£JI ,jU I^Uji*-a JLaaia Uoaajai laa-o Ijjj 
« ( jx-m Laaj ■ I jSU'in ^La. Aaj ^1 ,j£-aa ^al j j f»1 i jl ni l n lliJ.1 yJjiJI Ja-a 

J.y-. oi l < I jjb jj-s jSSl .CiLojU n II lajal Ijj iti n Lij laic, la i^aji CcoJ-i 

^Jj CiLaaaataJI * .A',1 ^1 (j-oill Jjia]) jl 4ia.jil JiLi. ^ <al C»*2jj iJjaLaJI 

^yC.^jll J• -»" ■ I j] »o 4-a»_)a2^ 4lj i nj 6 jjtj .jjl^jojll ^yd 4aalc QjSa I o . l i C Sjjitl 


. Ja>Li ^LojJxa JU-oa 


^jll <JVI jC 4aaajtaall d y Q juCU *., frll . txa (J^LaaJI ^C.^11 JjI ^aAXaJI ^yC. l.Vl fl I 
5 .K . al~. A. . Ja I .t.l l vJljjVI lia (jLi tgbual J jj jx ta a j . 4aJ jl a~i ll otalaall “Lit £-ilja 
jit i ^jl t Innijfti | 4xlxi jaJ jC^II I j ^ 0 *4ajalflalI ^jlajVl jltx jc 

<11 ,jLa <,jaX-JI la .1 A o i JaJLi laj_ola ,jJ 1 lalaUoc. ^1 j^l ixa V -Lx£Lallaj .*U 
j K«j ll La a Lxxa^ jjLuuaVla 4 J l 1 7 1 i »iI jlI olaLj-lll 
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cLJaJI JJjj jji jJjjj jUal JaJj iuL.jjil jjja. ^Jj J-v‘. 

oL-^yll ^jll J^aJ 4-MUj-fl « Ul l 5-aLJI cljJL £^-ua^l ^ 

^ (jjjiul I ^uiaj ijljillj ^jill JLj> £joai, lifij - 4«_.-«H 

^- J ^'^ 1 1 5_^L5JI Ua ^1 JL=JLI 4j_^j j^l (£._,•,K_' n j^iy .UjUII 

.iula.jyJlj tjc. i Sifi^ll 
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Jill, JUC I jjJI jtjllj j*£JI < jOf O^jLolJI j£. Jj 

JiJj Jjix ^Jl Jj-c»j-lll ^ iln*> m~> <-~£ll O&U&J.! oL»-Ojl_*_lJ I ^jl ifiLajJ.1 wjjIj-^JI ftj-A ^j *i ft I 
!^ja oLl^jUlIJI 6S± 3^ 4j jli, I JjLoijIIj 4\ fll iriVI jbuVl ^atal *««i Vj 3 \\ i t i 3^ aj 

. I Ijjs dljl 4I ^1^-aLj 

4liLj .^jlijjjll/SjjJJll J OUiLlI ? i xAj q jLuj f jJl JaLaJI ^jll uLi jjii] 

Jjl ^c.jl cUitaj . ji j£1I jUJW I j*J SjjjJU 4 j i •% II jjl J^L^I LT 0 *^* 

-o-=^ ^»j ^JL*il 0 « o l * n i j ^ ^Laj-U^ jLLj Sjj-ill 

^Lojia-o jLLiJ n y u j tfw a £jljll 3^*^ *j+* u^* ^ oL-^jUS 

.oLajUiJI AilfJ *ujjj VjL 31 

J_u .<_JLJI wijUJI ^£U Sjjja> pliitjuj qI^ a ij I m*I I 9 J-a. 1^11 

^*n s\ 1 i^jil j-& ftJjJ% 11 |*£Aj1jlo jk^jllaj lii^L-jV < A .x J jH oIjklxLL Ja lfl~i~fc VI jl 

. Ljj^J IJ 4 IujJSV lj iLjmV Ij liijjil I Cj I 
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jAe (Mil 


J-i.. S. .iLoJLLlf jUgkl 4^iaJ 


Lr“j I^LSj-oj GTR (joj JjlkJI jkOx. oVLa. JaJ jLijVl oL^ /' r. 

G jj— ojJI .6 {J Mi J5 JjVl ^ jljjVl (jLa jjjsl^l cJjJI 

J^lj AXi Cilj t o Inn CiLa- U ii ^ (J-* SjlLI e. Lij t-JIjS JjLfl 4 .» .. .— II c . all ^ . -I .al l 
.<JiJL, (oliLa.) iix. ^ jl ia>iia jtjjVl iij .(jl2jl) 

ijL£]I loA JLa^a ,> £>Ly .0^11 Jj^aLi: ^ill ,_^}| ^ j.’XI I J. LUI 

. jLolkLj Lij .jfcjV I oLjjJti 0 *JiJ _^Lc ■ i.~j 

CiljjLa ^ ■ ■ ■ _' La <lUua Ja, <£jU 1I jljjVl iljJaj] SjjjiLuV I <_slxftVl 'i l jj* 

• dj^Lj iiLaa jit aJ^Ja. i_s23 jJLaJI <Lc$i Jjlaj {J Jlj 1( jl£j,jll 

jiilj JiiL cULmw ,> ^Jl jL*al ^1 Jaj Jj» tiuit 

tJtS jj] u^IjIsL Cilj_>iLlj jii/l ll jfcjVl iijiij Cijjlaj jSj .olil^iVUUj jlLaVl 

yy 

«dJjJ .(^ N-xN.lJdiiLULui^jw^^jSjjA^ljJJJaLlJI 

lj M 03^ Jj .^l>JI ga-uii ajjidl jl .i La »... ! 

: g^ > 6 o .^j" 1 ** «>2i*-y -CA^Vl iuLjjill oL^jLllI Ja. *jL~.-~l 

jLtil £-a £jLaJdl oil£ Ijl La jJb dji; ^1 ...j La JS‘ 

***? IS^l G^**" 4 ailia. (^1 jjVI (J aa. liliaj Vj v j» SJJ IjLia. LL-oj jiji iial.Al 




UjXuiiJ ^ytLual 


:*JIj jaj jSjjj / J-ol^JL tg jj V <jl 
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Jj ixa JJ£. ii Lo j'ir La 1 1 n*hl 6 Jia> <L»^Jaj ^LjjVI Jjlj 

SjjLs oI j ci* uj) LfjU <dJ j ^dOj .J>uj ^jAxJI I^iA>» £_a *LSLUI <LJlc oL «■*I 

j\ cli=^ji ^ | pi o j M j J iJ 1 Jj-g I jjj$ J Jx <Lslia ^«■ u o ^ . 41 vsj ^jj 4jJL> 

.^“LLSjl <IU jLi£ 


>JJ jtyVl 4jj,iLs £_» 4 j i nL»j.ul LiLuAfl 4—aj 4 i ■ ..*.11 ■ 


• \ ‘J dT^ i t i l l ft j-6 JLaJI 4a_nUij .iJLlJI Cilj^iJI ^8 ^ «l •*.« j^j 


t'fjut Jsj ^>laj rjljjVl Ajjlaa 


^Jdil 4-ujLJI ellajl Jjl a 1.1 |vt j.i -^11 ^^Jc, jlki 

(j n i A t jSJ LujjaJS (j jlj ft lj-aJI J^a.j Ci_i~ij jjj Graviton", «lja» 

jIjJLoj ^Jduil) 4- tt c.l tJ\ a 4-uljjJ <S_^=k, <Jj 4 |-.<ll ,‘n li jjl ■ 4j| 4 . a I .A VI 

i^o i «» < A ll 

f 

4i^]i jw . t . x . I.. rt j .<<i ■> ,jl jjjl a <T i (jjj-ak. ^cj \^V£ |..Lc. 

jjlj Jj>Io ||>' M ft jA jljjVI 4 j t.,»» (^jjl 4—ijljjjJI , a r I ■ X » 

L^i&a oVjLjla jjl iiltj ^1J Liil ioj 11 r.jI Lo_£ .jj^LLyi ^Jc. A ~^j ‘ ^n" * « lj -,11 

4 *^ ■ t ij-a jtjVl 4jjlaj Jjl Lilc.1 <dlljlj . LjjUJJ I ■ I ,K i‘,K.» I a ■ .-. t. ..-^ jLjjVl 

J£ Ljkll 

ISLijlii-aj LUil 4 j i i Kil l LjJoilL JIG <jl ffjJM JS 4j_jIajJ ^j^j" a 11 ^ ijSjj 

.ftJOkfj 4 IU„ C*5kJ jl^ll 

jljjVl Ajjlaa fjh fluaill 

A 'J 

t> S^>LjX. Ci L-LA^J I 6 J-Aj *{jr} 1 } ^ i rfTIJ.q g L J Aq 11 jbjVl i jJi 

.p L i Afl ll C- Uj jkjH diA jjl J)-0^ . . <£LuaA jIAA 
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oLL- ^rJ I JiLa. jjjs I ^jiTi (jjSJI JjJia (jj» 60Jjt olj^J (jil 4 . 1 -. ~ . .. I 
jLxjI JL^jI jtjVI (j ^-s LJI jL ~ > - >I ,<_i!iL^_i_aJI 4 ■. Al.^J| 

tJJjJ < j i i /-'l l <-4 jUj <,-V6.Uj 4jjJo-o Jj^VI 4 . Xj~i 1 1 jLjliVI .-•'■Kj 4.al ■ A I 

(J-* L -‘ 6 j ,j .ut ,ll JAC. J^ljjall ^1 jljjVl iijiij . Ijjjjj JjUaj £jl_i. £^1 

® l » *^ jLxaVI S<u-gl i ^a j IjL*j| jljjVI 4 ijUi.^.I .^i - ' 6 4 |jUL 

Jjjil Ifi] . jj^JI (j-o 4_*Ja3 (jle. Oju)I iajljj VlSLjil jlaJj .<_t_^aJI 

SA.J (jjJI iLjLJI y-4 olij CuL$J .dJlltl OJ_JI ,jl ^ulLLuu Vj . 6 Jj-Lc. 

Ijj (j jJ I fjA 1 i j l c . 4 ■ t f y _q _v a! I Jj J ft 11 Jj-6 I i ^^La. 4. Ui t [ ( u I »v ./\ | I j * a 

5-gLoil ,j£j njJJj £_o .,jlS_aj]| jUaj (JaJj oLuajLlltl j ' . ■ ■«"■ <JjL»_a , \\r jLuVl 
5iLuaj jjJI <jjJajJI y l-» i <i l «ollj] .<jiS j-a.Ij «i l Kalusa I...j.IK 

fi 

,_yi <dJj (jc. ^ ■ Aa mi* jaj.ti.~J 4-ajilll iij^JI IJ ie. Jj■ -»-»■ II jUul 

iijiill 4 il~i ■% n £ jLoj 4 i» n \ uji ... Jaj — \^0 

Lfil I 4 I 0 SojaJj JS (_yC.oj < u .i a‘i cJijJI (jij LaIosJ ^jAjI « ~~ 

oSj 4j| jjjLa. . jibl j_jLlu JJU <JLi-a| <jIj_oJuj M 4 ■jU’.ll | j .it — t ^ .7. 

t 4 

■ ^ o* 0 k uf*^ 

KuISLjlaU Ijl J~i ol JjjJL ,*1 cSa IjiU 4 . al , X I jLljI nl ■ 

y® O* C'~> 1*1 (jl ^ Ll -t 'l till ^■i.A.'i I I«'"| 4 & . ■ ..^1^11 

'U>_>j l- i 1 Aj 


D- Brane & Brane World (jiji ‘ OiJi - l?J 


4 .-V-J.il I Z JSJ 4j_^laj £ Ij-ljl OjiLo ^^jjl i-jc.1 .nil j .-.1 1 .a « ~tl ^Jc. 

J-i-i -oLudijIiVI 1 J 4 JJj-a jjlj 4 sjU 1 ]I ^ . A Q | . \ l~i 1 1 jlS-o^JL 
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olc.1 jJ (jJ 3 j itif .1 J\ J-u . L jjjJ (jJ / <■ "> <<U-ijl£.Vl J>a Lc.jj 

. t-s-b jL*jI Sj-iic. J^Ai Jjl (ijj^aljlal 



^Xu Ajlail jLijiU <Ll4itl -1^ 


WWW.dampt.com.ac.uk 

6-° 03^ -diJi <-r* ' uJ^- cjL^aj-aJI CjJ^.1 

jkl ?LAa Jj> :JIj-^JI juJ-K; jA$ < jL»jI 

Jti^j dliiL 4-31. ... n jJAeVl JIj 1=SU IjLo (jjl S> l ALa (jl£ Ijl Sj-laLLa 

,jji ,_^=lLLI1] S-uj^ j-i-aLk. JLAjI Sjjla ^ j-AujA Jj> <=LA^a ^ j-a-*AJ 

. Lo I a” j .. .1 Sj£ 1 i mI I I Cj I i l^iiV I In ^ (_£ J l iJ-A 
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‘LiLdVl jUjV! AjjjlaJ! 


^lS-S N"\V^ jJ& ^..i.-n^-all ^.ijllll jj| <a"r i^ N^AV ^Lc. ^ 

<il_L»J.I £_j_^o j-a ,_)^aLin iujLjJI a^j2 ,j| ^ I <■ 2 Ul.,. <. > ^j]| ■ ..‘C ■» 1 1 jlll 


G = M * m / d 2 




<JaI i n \\ 1 j * 1 “■ X 9 • L- o - g Ji- u ifl 1 i u 11 d ^ t j 1 a t,.. -^ 11 l~l~"\ M c rn dj-i^ 

<i(-uJ>l i“ i~> 1 1 «~i | Ijjj .£-J_j]l ‘ a* , Al I ^J| <j I i u,L I Cijlj Ijl <j| jjJI 

0 

p 1-x. ^a a 1 1 ^ .. SL - ua I I I La . ^LuiLiJ I | S^ai I till I 4 I c\ \ a IILq 1 

^ LAj-ajG Ja^j j x t i Ttl <Lij J LaJ I Sj_B Jj I ^ j I jjfc ml Ilj jLauV I 

. 1 (j < »<a ^ SAcl£lI 4_u^Si] I 4 -uju-JqL liiI jGG 11A ^I , jLu^/1 p L_Aa 



pL-Aail J^L-L iujUJI S^3 ^ja^Lu 

www.ifo.hawaii.edu 
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I yJc iujLaJI jLuVI jj-» n UjJ Ijj 

G = M* m /d n ' 1 

jL*jVI -1.1-f.j 4 11 1 L_=JI ( jjj ^£jjJa i_uuilijj Sj_iil_j_a 4-SV—t 4 —ojj 

:5jjjueJI l jic. jjaillill ,j^ » ijLul aj^JlxJ jtjVI 4 im'ilLj .iLLfiLoVI 

G = M*m/d <10 ' 1, = M*m/d 9 

.-.I i a I .t.t I (_jjl jj i_j i n -.i jLsu! 4 j}Ij J£jwua_$j 4-Jle. l jjjlSJI J 

4 x .I-J-JI (^j-5 JijSj jjl ~ at I {£j i< JI RjjJojJI 4jV nilJj 

jLs [^jjLjuxq {4_ujLJI <4-i $-iil iOoJLi^il • 4 >. .■ .latjJL^a q > tf5kl I 4..i. jji LluV I 

JnuL.u.'J I 4 H ... a 4_Jc. J) Uaj La J Uui ~il J^jLaj jL»-iJ (j-* l£j 

Hierarchy Problem. ^_>fll 

i_ati-Lt 41 ...lull jjjLslLI jjl o_>^j jaa cuS 

<»iiLil 


1 ■ \ . 

1 6^1 

rA \. 

< 1 6^)1 

'• \. 

1 S^U 1 

J*-® \. 

S-UjLJI 

n (jjj <0.7,11 JM4JI jjil 1 Ijjb JjLulU ^o^JI J| III. .nil 4 Kill a 


^ilL 4~ijl a a ^JLJI ■ a* .All 1J jj i 4_ujL^JI ,*i IjLL .4 i i u LmV I 4 t i i ti ll (£9-A 
i^aIsaJI * A 3by 11 4 j ylaaJI ji I A11 Ijjb jl .j^ja-Vl 

4j_>lLi J » -A lj (jAjJlijj olljjjj jL*jl 4_«5 ‘oiJi - u>^ u* 

^ l*iV l_>laj ,j£] — (£j-a.Vl £-a 4jjjUJI Sj5 {^sLao f±.j 4j 1 jljjVl 

,4^jUiL Ija 4...1 ft LJI 6jaJI VI 111 1 aJJ^Liu L&A — jLx-il 
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«JJj £a . ll^ul jL»jVI f-a^a. SjUl .JLaJI 5. ..U. 

Laa IjjIS jjSI J-Axaj JjLAjJI ^ lalj iujUJI a^S ^,1 O^ 6 J^ o' 1 " 

ji 4_»jjLaJI ^ c ^lll]l lj_4 ^Jt ja A m <Jj»VI ^yic. . ( _ y jtu£jJI (jjjLS 4_J c. 

La_^o 4-Gj^ll CiliiLiil <<jVI (J la.j .<jiiill oLLuuaJI ^ <Uujj ,jc. . i. 7 .<. 

.^^xsljjJI {ja jj 'ja j-&Liu jJj ■ ( J ^J 1 £ujlU tjjjli 

J^-lj j-iil LujLaJI j| jtjjVI 5j_>Jaj I <i l ,.' j~ ■> I <Ja_2 ija LoS 

ctiL <iL^ jji 5_ >f 4^ a LiLiVi jL*-.VI ,j1 ^ 1 ^ . ll^ji LiUaVI jLuVl 

^ ciljljlal ^ li^uj Ji l £ u ^ i <IUaI fZj 111 jjS'Gil jlfl JJjJ 

tr^- (ji i> _ ‘ j «"j ‘iUjJ -jLiaiil JjJa i jlc. 4j_iL-c»yi jLsuVl ala I j l 

■ U-a J f-* jJj . ^ i-i li lial I S^SJI jl iwllaJI SjS jj^LiJI jjjGJI a ..l .S 

.^ajQ]| lAfl 

J&L t> \ ( 5 >Lu^i ^la. iullaJI jLikl (£^3. < \*\AA ^ 

jjuLflUuj <^oLv ^jl^jl i-axi jja Jla 11 a j I fl~«j ia.LU.1 1 1 
jUjVI J^Ja £Lj ^Jtx. jjjlitu, ^i" :<G| ^Ijlil ^1 ^liij Laj 

^ jiaillu \ liiLaVI 

ji J5i jL*j! lj-S jja .JJjJ 

jL^ 1 <S^ ‘<>^1 oi^JI .,^^*11 
jLyVl ollijaJI ,1^ j] .(j-uiUI JJJ^I jj^iLS 

I 4 J jjK lj|j .Satl^ <Uii laa. SjJjS oliLS ,jLa.Vl Jtj jUjVl 
-La,lj AALiu |J -Gl Ojj .(j&o JS ^ (^jUI jL^aj JaSljJL Jja.j 

.CiIjjjGII ala {ja 

Flat ^h tii ni l j (_ 5 jjLula 1 | (^15^1 

jLxjVI) <a_tuLu,Vl jLxjVI jjl jljjVl 5j^Jii _J~ojJLa ^_jlij , llfi ^Luai 

<£&>^ J I jL»jVI (ji ( L > -Sj.u-fl j l \‘n 0 aLai ^Jl ijUjVl 
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,<Jauftj jlxiVl » * iU«ll jUiiVI jj^aj jjfl 4j| I^iAjILaI dljl .|Jlull 

jLjuVI ijLa .<_»_jjlj IjLxjI jSLu Ij g I t A a 11 £u_ajl i^hSJI ' ■» * "I I^J^j 

IajjI gj| <dl3£JL=JI jjlS IjJ 4 j| L^^ial Ui .<Ujjlj l^j] ^ajjLaJLI j4 I ■ Ai l. 1 

JjLJI (jA»i .~. l'ii a A.~l I JjJj . j * i > jiti'i^'i jJ njjii jL*jI ' 

,jL_jj (JhLuuj <dlj .jlLuaVI i„i*u^j jtijVl 3 .jU*. ^■» ■ Aljl w i*i~t 

gjlaall fij-A ^In 1 1 1 JjSi 4jjjlj <Luc.l^Lll jLuVl ,jSj jl uiu IjLa 

*Laj jj-lc. i—SjJlj J_a.l V ^Jj » a ll 4 jjL uu J.A .AilI ^yiLl^jLlI jIxLaVI J[^a> <Jjj) ■% It I 

.(')" t >LJI 

i ** " 

? 

'IS J* “~* jfi J-oL»^ I CuliJI (jc lj^v>« (jiLcVI jij ,dlj 

■ ^ r l n .,. 0 ,jjS Jjaj Jjjj CuLJI 

Odua J-aJU j-fij .^y^jlj-aJjSJI CuLill J-aLc. Ja.j| (ja Jjl (j jA i t i n l CjjjII ,jl£ 
jjlj (ji .CuLlll I *1 * 4 a t »Lj ,J .»l (Jj *■- ijl 1 * »\j jl J I) *■! d J«*»l -^ll 

a 

Cilj a A a nil I a iUj (jj£ll aJ_j_a.jil «l ■■■ ? Vl i_>jLaj 6^5 jjLaJLl (> aVl 

III (jiaj ‘ Lid-ima jjljSII (jl£ I jlj . JjVI ^11 JJ nil ,jj£ a Ijj S^jJill ji_jJ <jU <LJLJI 
juLul (jlj .dial .J5['»~ill ^Jjjlj Ciaiulj <jJa^ jbul 4^d_)^II jLuVl (jl »"*>" * “* (jl 

. jljjJb^U jAjJLq ^jka Ju (j^ljUsVI 


ClLu-Ut* IfejLjcL jljjVl 

.us Liu (jl ^jliiAi H i .'»->!I <jjla.l Lj Jiii jLjVl ? ■ j L'» ^ 11 jj" 

(^Jc. ^11 KiiKi. <kiUI Cilaini^ Lei 6 jLuc.L^ I « Lit.I Uaa 

jl <t _ t flI - a j£ j (ji Lai jlyVl 5jjL~. ^_a jLjVIj . jLul (_jl L^J (_j--»1« j^.Vl •_ajl_=JI 

<2Ua CjLjIuu (Jjju (jl <iluJll La j I j" AI f‘ jLali J .^1‘nll a j^ajj . i_Oj L11 sjAd 

(^i 4 jjaJI (jl ejll ■% !! <0 jS L^l ^Je. <j3LLJI i **'»■ ,<atl^.a 
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•uxij ^ JiVi ^ jin <1^ Ljjj jU-»i ^ LkAtL-n jl Lf iA ; ii,j ^i jLikl 

■lajj ^J *CJi1 ijIaJJ .l i-i . il l Ja Jjic. £}£ X*J < Lr S .isj^aill ,-, l „■ ...-.I I Js 

,<u1xaJI ijxll OiC oLa-u-iaJlj jlljVl ijki ^ CiLi...rJI Jaj JiUj fjl 

<LjjLk«VI jL*jSU jL£ lj| ; jLSjVI Jj i ■■ < ( _ r k ^yJLllI ,_>AljJLiVI aL=*. ,'i.Vi 1,..% 

>_jUI jtlii iJjj-u jkk-=».l £j> Lflilko jLlAj a.'flail ix>j jli . aal~.A. „ . U - f 

I . o ^ 

Jl ^ jHi > m . i (A*J J£J >_iuiLll.l ^ -al l ljjLa.j jl l~i Irl . ' i w JLojLaJ . a l ,7.~< l ^.Lal 
■ Sj_$Jau,VI j-akuj Ix^Xj .ifljUtJI oLaj-auaJI JjLajj JjJI oLjuxll ^1 J ■ jT. 


CiIauus. UjlxicL CilL^iil 


^ (jj~® <jjjjj-a JK-il Lfili Cil aj n-all Cl j U Ijl JL*, 

L>^ I i ililxl . 4 « J jUI I <■ Jii I CiInii ual I j ■ ■■ *»• ajjj iAI (j j . .. o~ 

•*1 •<£>*■* u-lj LjjL“ ^ - LijiLaj, Andy strominger j J. -'j J ~ ■■■ 

Ja S .L j .)-Pl £ Ijil CjLL*j_JI Jc I—Jull jlSLajll ill > n 3 . ■■ i * * l j , Xj ~ a I 

* 

L>*“ Cl, jn Ijj^Ij P- branes. ollijj - ^ l^Jc jlky .-. I-I I 

fr $ 

ifl-tka LaLa^-lj £ jlalj Vllai,] xkm Jl j£aj clijjJI jV 
.CLljj JtLijj J fll II I a ja-au-a. <1 l£ J-aAj (^Jt>a-a — i_fllLa) jjSLa iflxll £JL» Ja^j 
* * 8 - *' “* 1< ^ 1 Cil nj i aa^ < i‘‘' j-a i'i ^-i Jl jSLaa ikjJiill 4 j j U1 1 oliajjJI jLfl ■■•IIV 

LT® 

ciliLal in jl l>k_ > !il xllxl Sxixil cLLlu^JL Jl*jj .-.^ K.^ - ojIj - V.‘.■ 
<Ij- ^ -«.JIj JjLajll ^xLuo jalxkJLuuL CiLLux&JI ■-■- ...~lJ . I j L<1 . Jj<ll J ■ ^l~.f 

■ l( j I~V iiKnjj 

iSj*- o' f-J :Lax*-Oj <U-a jjajjj Xa. (^Jj ji^cJI iilL jljjVl jl Xu 
Jjlill JjLoIJI Sj^juoJI ^ ■' illial ^yJlaJLj I (j l-K. Sjiiil jLlkl 
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* * ‘ '** 11 jljjVl j!»l n~n _jjS| jt CjI 1 Ci Ljjua illllA Jjl (_jll jJ-#l (J l j Sj 

Jj « ~ • ■■! I 'ji La OAj <jl JxVI ,_><=> I j-j-iV I liA ^ l rt J U^i! ^ 

Ji. 1«J | .-.I |I of. oLulj ^uJI f£j « 1^ « ^J‘“H <1aAJ I I'l^AlUt 

IjlyVI CiLn u,iifti jL 4mi1i jjjii jL^j Jc L«L j 

a «j a . —. a Ua ‘.M .-.I a . . .i -J it i.t its ill a^y% a 11 j| ji u jljjVI 4ajkj 

Ja t^yi it til jJLxJI Jjil 4la J)4aJ~JI (j &ni 'i ^yllia jj-naLj -> J < »■ - . 1 L^jI j j Uj jlxiVl 

JI_o_J JJ a> n j- lc. J ,i <11 (_jjL=>-l £U_flj I nj -J < a u . fti JLaJI ^$A liA ,jjSkJ jjl t j < S o_l 

.W^L^I ^ylliil A, ...>■,11 
CjUdljlliVl Jbji 

j■ —< a . Aj jj a 11 .-.I <iaa~.l l | vfl a '-.II IjA jje. .-•!. Alj~aVI U 1 — i_aa^ 4 J jJ 

a jj|^ a I — 'I a " fcVI ^yjl jljjVI 4jjiaJ ■ .1 — . >-l . 4 ^Lui LuyJL l 

•(jlj-^Vl JAJU -j j ««« layj»l ^yJLalLj 4 all -> tl ^JI_$-*JI 0 '' \ , £-L| L» 

• 4-ijl^a jJljc. >^5 5JjIjSVI SjSa jj-olijj 

. jlilVl ^y> JJ Ja. ^ylj J.^-jlII cjaJ] jSaj iSjj£1I 4aJL oLal jlaVI 

IX p 1J j. ..I I ol*J _JJ ialjLi a a Ula~i> .-.I »K \_ij ajani" ajlcJ <jja. vILaI jjl J j* > < > 1 
l_^a. ,ja$j I 11 a (jjd jjS| .CibujJtl I ^ * I A" (jjJI <U-aUJ I tifclaJK jLUlj c Liu 
jj_jj . <J j ■ ■■! I jJL all —II ala ^yA jlill J^ yaai < jj-UI ^ - ■ j J’Lo j L i a -> . I 

La.l~i.4o Jim ijuLfl a 'jU~' e I'ii 1 iLafl <jV Ij O '-'ill Cil j i A ^flll ^ya Jjjil ^yjLj Ci^I ^ ' hU 
i_aijl*_aj cjaII ji Ijjjjj 11 a jju Ja ,^f*u4j| <j£. a_i4jlll JL4L>U Ijjj£ Ljalj LJlc 
^j 1~| 1 Pjjjill 11 a ^yA <T l->.u.o jaSl Jiw Ja.1 jj-o .pijju V (ja-i S^jjJ-aiUI (jAAiLjjUl 

I^yil^joj jA IjA <JJ1 .jLwu ,JS joai 

^a^ijlLu j^lj C jli; ^jjajuII ^-11^ ojt^i c)l l41jSJ ^yjuuLwiVl i_> j^j j1I Ja 

Ray Salmonoff: 
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<6J^lj o-° iJjLLsJI iJ-a SUaa-a <-ii j . ■.. a~ jioj |j|“ 

^LSj| Jirti ^1. 1 *> " i ■ )I Sj i/->~ -k 11 4jLa.VI ...?L$—jjj j I j ~ AW I «^L * ■ ■■*. t a Xa 
.( ) <di ~i < ill I oLniljiiVI 0-® JJt J3l olj ^-Sv."! Occam. 

AjJUlSJjJI Ajjjl&II 

Lisa Randal JljAlj \jj jLyVl [g >La jL^ ,> jLji , \<m ^U 
SR273. mu L> jj i n . A frll ixjjlaJI ^.^_La Raman Sandrum ^joiLu. jLljj 
o*- «5jLjjVLU j-a jxaJI ,ji jLlcL jLuVl ^ ... I j .j I •.,... I 5 :^ . 

J>a.j | j^ ^ <ji >■ ?*» " Jj u iL^alaj ^11 

lia ^ ijjlc. iujL». 

‘^bs- *LA£ u"^ 1 -^1 (5a4iVUI) ojSL SR2 ^-j^aUI 

L^j-aUo SjULu. 1 ^i l nl aj liloLuaJU ,j4>JI -? jaikuau ,_^l CiLaj-MtaJI J^j3 

cT® JjJL- j -mJI IAa yj Cil nj III -v ll (jl '. < | 7| ft . ' II Jjoil ■ c LtijJI 1*1 I k. iL . ^.~ I » i'.^ 

# # 

(j-miLS ^ jj/iil *1 La'. .-.I --- 

* 

(5-4“! I n VI ,jj| iuaj SjajS Sii i 111«ajll <LujLaJI ^ Aj/.'. J 5 !-. 

I1»J .S^flS oUjjaj jl*J dla£j jtyVl oLaj Cj UJI J] ^LLSj .jLjVI 

** .*.' * " *,>* L_a (j un l -U l jlx-JI ,ji ^c.j uJljj^U LiLU j*:<1 ^jjju 

Ji.lj Jajj ,2,1 4ulc « b>e-* t^J^La {y> J_a.lj < i ..i'iILij 

t ' lli /l -i~i (^jll £-aljU ,_>u^-aiU j-±£. k-uLJI J_aU_li Ijj ^,Li <ijlj .^yuj-ala jlial 

■ ^^Cjll J'Li. ^ya ,'j« i Jix ^jJI <alc. 

i 3-®-*-* U^-°j tPJ aJjl* CjL am .i ^I I jlxijl SjSi J,1 <lu.>La 

.jMMuaJlj L=k>il Juai ^ jajill <jjlj3jl 5 jS 1 llajjai ^-a 
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jjjill cLli L$_Ii 4JU2 jJI ol-AxmA a i ^jl Lli J t A aVI ^2)-® 

^j-lALxaV I 4 ol Uf lj 6 JLL( 4 ilrt r UjLulL 4JlujJI <a^J| oUnTrJI _LzwUj 

. ^dt^Lj ui^Sa ^ I ) dt^Li Jj>Jo (jzjljutA die 

: C i v> - l A j^jV * JjL^lilj 


I oLjjJqaII lilt ^_aj <Zj.\X ~\ A Q^iti rt 4-0.1 I ~> * ti l I ^.ir. ^ | -K 

a I 

^JH olilj -k\VI 6d-Aj .4 q IJ ^ W I CjV L=k. A 1. ■ 1 » LlIO- 1 v-i^JLA Lqj CiLlfiYUL CjaJajI 

JJdlj .|^aSII ^JS 4 j^Joa]) ii< r>1 Ladle Ja.fl.rJI ^1 JjLoaII jjfl d l fll l i-J Jjd=*. 

IjjJaJ 4J-al5L* 4 q‘> LaJ I jIajVI d. 1 *k jH j j U~ (jlSk d-flJ ... 4Ajln.ll I JjLki ^d-C ^djp 

.( r )"LALj 


.(VT) 


'jtjVl (J-ijj-e I>» Si=.lj ^jJUIj Ijj 4 jjSjj 


<4_JL=JI I 4 IIU j . LoLca uiaojLlu V JLo^j Looaoo (^~^) jtjVI <4jiaj 

j.till, I I ^ K 1 IiJ 4 fl 1 fldi I Lfrjtl 1A ^>-° U1** * 4JJ I—l^k iTl II ^ L^OI £ _.U-. 

In > tA oLiLae c l^aJ Jj^d Lv IdJj I ^aJoILjuua V dtV — 4 Ij n n. I flrv L$jJ — lib 1 <ti ill 

jtjVl 5_ijiaj Ja-s-La! 4 1 a j j LlJL I oljdVl LbjJ ^jLS <jj ^Ia c-a^jla V <jYlj . 




ij ^ * "«1 


| ^AjLaA 4,III 0 I fl n. 4..1 .i.<ALL. ( j l J < \ J ^_1 aI 55LjVIj JLa-sJI U.I.UA .fl LliLS »t 

u>ajja) Calabi - Yau — ^jYL£ -Uel ini Sj-o JjV <. fl*?iY\I Lodlej «4 jli itnll 

4a^IaI I ^ uaa! I J I £-0 II^aj I 4V\ a | i dUd ^j£. V ■ , \Jlxj ^Iua 1^ < ^ l^fll I 

>cr ^UJI J 7 djjajil 


<JJd 4 tfll . I dLft.lV I J ^ I^aJ I J£jmJ IdA^j 1 i 7 ij A a JI j “ir L ^*^ 1 q illtdl 

0 

^yo Iddx. Gary Horowitz ^aajjjj-A ^jL^. \*\ \ «£^_a_c4iI i j ^ < Ar 

( 5 < ^^LS uiVVI u^b -u^^VI 

. 4aiaaJLJI C*1 ft 1, 4 1 ^dA^j jUlcVI ^aaba JjI 4ajL^jaa 1I 5JdVl dS^jA ^.iioLj 
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“lf" 1 d* M*-® oJ^i P £-*>> ^j jLyVl <f^j c.j) 

jlajVI 4jpii Ja JJiJ-ill Jajjoi Lf iJ .(Pjjj) pLe. P JjPLo cS-lL-“ 

Jf-“=p Oih?* ijjLaj j_> * » - ' ■ >j -^ jji Lip < l . a .. 1') l ^ill "<dJI jl^oj - tJLiilSI 

Aa-j <jl Ljjlc. (jj-*jj 4-ii J- al *» ■ 1 1 pai <dlj^ JlaJI jjLS IjJj ,<_Jlc. 'jj at I 

4 

lift ijLS j| ^ualpl jj^ Poj • LjAjI jjjjJI dlj djlij ,‘n<> ~>^i alln-Jlj jiaa_aJlj 
j-*j jl jLyVI 4jpili] j\j AX .J .-lU-iJ |xi*JI pi (jjlojil v_j I 1 yj a paLS j ■ ' ■ al l 
p?“.jLa. jjLS Pj oljLudlj <111 Jj-aj CiUoljliVI ps £jill lid pU .C,Lilajpl 
pN 4 nj j il l Cjljii*il (£J*J <ji La£ .pKjj ypjj P (jj-aAij Sjlll * 

!_>“auVI pc. S jj *\ 4 i j'n II oLpLajVI aidj .ajj ~p.l ■-■! i'» l „. yi ji»‘| 

• ^ilnill jjSarJIj 4 »<ALipi 

(^Atl oL pum ^_ya U jVi <P-alj <Jljjj LS -d 4jjLa.jp) p P 4 jjju1(j jOjj 

u*- o ~ “ ' ' "*• 0* -oL-^pl ji <SjUI p*. (_5j-j_a_i V (jjtpl jjl • ( _ f c.jJI p 

.<1*^11 ol j Jjj-aill ( p ^(j Jjjjaijj , j^cpl 


SjpLsIl jl£j| 

P) aJpl.1 £* jIjjVI Sjjlaj Lfji 4_a.ljju pill CiLjjiljJ.1 JjLjLuj Lap 

■ jjjJI lid ***«I-**. 1^ * dLiLJ jj-vM ji U-.II 

Marc Lachieze- Rey - jjiu "i d_,Loj Etienne Klein pjilS pLLj £_Pjj 

oljjiil jjLai Jal (jj 4jjaLuo| jlaul <flL^-iL JLaJ.1 pli jLyVl j)U'i^ JjLa. 4 i ,K 

<(^jUI pLxll p| 4 i i A IpjVI jjj»L»JI JjJjlII < Q I . A l i * > pLa-j .clkijUl pi 

<ijlj (p> (jSl Cibpll ^-o jj^aljjj IpljLo 
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6 j a *i .a CjI Jj-ii I Jj-o <-»j IrVilI 6.1 g i Jjj I a * > Jjjjll (■ «ii£. J_=w| 

^Ilaui^j of, 1 u*>ll 6J-A ^ 11 i 1 1 a ii ..JLaJU <U^kj O Li 1 m 1 uij 1 

JaU"u (jlojVI .. JaA iiHlI 6jLcJ ^ahm L^jI .La jJJLi 4-JuC. 1 

1 m a ( j-o ^ fl*S t Loj J i-STloJ L * * «L-JjV I ^ I lij y'j Ij c I < A fl 11 pi.ljj £_o <j! JoJ I 

jLjVI LE 4tth*w o <i»>o u kn I CiIjjaJU 

c Lj _i fl II ilaj^l 6Jj—fill <jl jv£.j4 L)l *j *11 *i Lo J "k'l 

^ jtjVI (j£- ( j4^u jLwjVI oa. 1 objf ul •Sj-*-oL*-LI 

The Elegant Universe: -uLS 

1 jj-® jsill l^j tiSo-oj LoLJI 4 1 1 j hi II ^j4J ^JSLII 1 \ll| [ 1 tin'* 

>11 gfOJl »JI diiL 

a 

:iLl5 


<jBJj <-fll juall ^jC. <q>qlLloJI Lju^SlA J) 1 iU*t < 1 Q 1 ^ ^jJ. Jo 

.(') <^£11 JjU ^jioujjSxo 

1$ fljiLl jio V 5iLJLI j2>c <jjLililll Ljjia jjl l 2> £ * ufj-^ 

^ l^v j jJuuzi cL^Ls iiLuoo oil£ Ijjj .cl lAflll Jilill ^jjSjluj^aII ■ ■ “II 

<jl cj-cdJ cl aAj ftjLlfcl ijEaj I4I0 J * t<~\\ c^juu (^Lfl i<iLm,ail 

<J«uISj j-l£. Jl <jJu!Sj dul^ c IJjlju tJiilalU 4 _Lt_fl <il Hill 6 j£a ^J_C. gHuII1 

• >>JI diilj 


jSjj <The Fabric of the Cosmos ..liu-JI <jL£ 
iiL^L ^Jlc. ^Jj & a" V jjLo^Jlj jKJI ifl^fill 5 j<q! I jji Z *jU;M ^jt 

0 f 

jj ■y /i lj>j oa LilLa. I j «{ a*i I ^jLajllj ^jKt I Jjl j~ », ^jll 

.1 ^ Uft Lili.t^l ^fcu cJljU 4 omLu.i 

jJj .^JaljJl lO j- 4 iiLfjVlIlj jlSjl 5JjU_« Jl ^jIj > 
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ulljJ .(juj nll lj —1-05II jUajJI JaJj i u ., i .'1 tj hij jt ,'i q-La—JU 

jIajV jac <lilj CiUima Qjlil <_ii 1 . A I jL&j| Jjaj .X j~a ■ 

Lojj • JaaJI cl j 1 T 1 VI j^Je. LlaaJI ,j£LoVI j t-iVi US Lajj .-.I. Aal~.~ll Jaj oLiLa.1 
j-uaU-*JI ^ 'll Luj .<_iLua jj-i ^Jc. <£SJIj jLo^Jlj j-o JjSL 'll 
Ji J. 1 '^ 1 . 1 1. 5 fc » . »KJ , jLulil j. u <, U ,j1 JJUjj .LUjSJ ijxaajJI ‘LxmLmVl 

■ IftLsajI 

li-*- 0 'jljjVl oLcIljia.Vlj oLcaljILflVI <Lsl£ jjl mil ^ycljJ £ya 

ol ni 1 11 -^ 11 Lajjjcj cL^iiJIj (4-iiLu^VI jbuVI 

>J 1 J < J " •> <ot . Ai l r .H JaJj jjl Jji»_>liJLI |jj> ^jlll 

.^jjJjLjAill cVj-4 


AjS>JI jIjcVI 
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I .II JjLS jl »a » * > a> a —.11 < n j <11 jl 4-di_>ll jl.ltVl Sjifl j J 1 ■■ 1 

I \ a C5 S-v ."Yl l) a> .,Luj| J^imj ( L UaJi - a ) <1 uslLo jjt > ( j La jl Ij j Ij iSjLU) 

jl.iC.VI Cil >.<Abj ('jAfiloIu J 1 Ai nj jj-o-o j» in^ f£\ jl ,_)Aljifil jl illlj 

.••■. i-».N »l«M j ^ill li »*>Kj n ( _^<L-ul l jj> ^llI lS_ p.l 

jbuS?i AjjLua oJijLJI 

jajj . Ill (Jjjj V I «,j *A Li^ll oLUVI JI» jt Llj j _> ^ ^1 

jl jj. jj j i -> aj j^-ij I j ~i -k I Ljjj. 'i’i i i i Ij .< I< A H I j-j-c- gjLljJI (j* (_ > r ‘l~ > ** ) 3 * “'** * 

jU. l»jj . 1'i.tij iTmj Ljj^L jk.it (jJI 5iLAl V] Jj-oj V oLlfiVLUj jLi-sVl jlii] 

lla 5jLj jLcV cjjll 

d j-j j a J . l$J jL*_i| V <JaAj IjJj-Hi jl jlijjll £a ,i a I ^_'Wi i nj V 

jt La.jlaJlj Ljkil jlt/VI ^Jt jlSjVl tsjjila 4 ij i. d lill ISjjISjII 

; ~ t1 ■ X j. . Li I ■-■ ■ -»»j ~ a I j i a .1 I nj < . jliajll j-a J ji i » e ’iS , ^‘ £“® 

ja.t. LLLaio .(jjill JjJ-a. £jllj jlj>L J^la ja.lj) J-*j!>UI jlia UUa Sjj S o il 
ala ,jij .ajj-illj jliejll j>i jj-j LoJallLI 4 l i» »»l I >a ^j-^ll j-Lall jL* jjj-sJI 
| _ ) Axj £j_ii J^.1 j-a M 'A - a jl <—HJ-a-La jjid jL*-jl ^jAl^^lal jj-Jj ^Li_a_» V Ljjll 

. <_u IjjlLuj V I 4_u L^aaJ I tuJ I 

ajjill jjjid j-a-jjj jjij‘" i jkji jfj '»» H jj^l ol jm **' yi 

. Ij jio j^J ji Jl»V jajll ^ 0(^L; Jili Lf-kiklij (=LAj ji C i^ - ^ ajl (_s-^l 

{J 

jLjVl 4 >J-U ~1 <1 . Xj ~ a~ (^jll jLuVl {^j jliajll ^yJt I » A il I la J « " t k " i J J 

aJjlLI (jJI Jj~k~tU Ja ji I An ^iLuaJ J l il j^jilll ^>jll jl <j-«Vl ^ jxaIIj . 4Ajl_ill 
(sLAtll jjSj jjjkjjAj ^ LI jSjUlj .LjIj ^ N • ^JUI j«j ^ 

jit (Jirtl.a Jft) ^lr»a*i a LI Lai (j-O^ j 1^*11 T) jLtdVI lJ tljJ 

The Road To Reality du-iaJI jjjt* .JjiL jajj <iLu* 


328 




jjl ..(\+'\) J-ISJI £I>U v l_^l ... ^ QS Ijl' 

^ O^J • <jl^>il .. ^ _^H3 ^1 ol^UjVI jLl^VI ^ J 

& <l -*- iUJI <>=• J-ii oLSU:_,VI 6j_& ^ JI^Vl 

■ ( ° A) ^ofiaLil 1 1-J-K ^ ^ (^UI) ...^^1 

.oljjLilL ^IjyUVI 4i Ly^ ^ 

i 4 SU-„ Ja A ■ i j O^ 1 4> LS-Mtiil ,jJI iia j La.Lxj 

jlxi^l) x*_J| ^jLJ ^ . >. ^UJI ^IjjLiVI jjLi J ILj .<oiK*j 
Jljj V jJI) jiU (<-^>11 jai ijiL^VI jLu^U ij—HI 4l-<» 

*> ( <L ^ U ) ^ Hjfm jli^i e |JJ Lui (jliiL 4j;-" LiUlS 

Of*^ L“j ■ J\ *> j* iiliaj jjji ^.Lji.... 

. jUai <1 cwJj oliLL 4fii ^ jjiJI UJ ois-jll oV* ui oV* u' 
J>=^ <jl <ji (j^ljiil jU/i.J Ja^iVl ( j i Sj Lujj 

•(c45-^1 ^ ^ <30) >U U 6(J j ^1 
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31 . l$J jli luj-i^ii ^3UiII jj£I jljjVl u* o* 

^_flj .a jj ^la 41 fl "n u a L-oj^i ^ \ % *i in*i 1^31 Lk£ .oLL^VUIj jt fl i rf- >Vl jI^j] ^j-Lc. 4 jj]aiII f.j-A» 

^ # # . . • - ti 

I< fl --J £y>J .CLSI jjjLJJ JjKflll JjirfaLljJI lji»-a La.jjJll ‘■ ^-..Ti'l'i Clljll 

4 1. .J... Jjlj jj £J4I jjj £ya Ij^yuLuil ^ Ji»~l LfjLl *5jL^jVUIj 

jj-0 jAl lxi£.J Jj J a _>' i ... jj-p (jjUjLJI -> . nV U jbjVl lijlii oLljJJ-ji ,>> SjLluA 

.Elegant Universe l^jjsLiu* c£*is • LiiLoj ^ jliSJI j^uL^oill 
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4-qJ.h U ojLU 


^ o«^*j jl iuj V ijjLJI SjUI «_i>Laj jljil ^ LaUill SjUI 

u < ' n, J ^ “JJjl .< j i ii jU l i^ oLfcl « i, 7 »l (^1 jl <<jm ..ill ji ./•- j - Al l 

JjVjII jjx j _I~I^ j-J-i t i l Jlj £_oj . IjjljjLi Sj Mil i n 1*1 ■ H I t*1 .t . 

4-Jkil SjUI <ji (jA^jiiil (>o jiljll ,jij .SjUI alfi Jl« Jj_a.j iiiLijiiJI 
<<j(_JJI v_ijj •Ljjj-a-o (j-i ajjsLiJ.1 SjUI jljJL# jJjjj .5jjL*JI SjUI j.X. Sj-ij 
ijM- c L^Vb -L U . rv | | 4_oj}UI itiill ( 2 h» .,_. fcMll .ix l .a '/,\ • jjaJi 

VJ J *,>?““ 0-° ’ o 1 -} 0“^ .S^jJI <j^.jUJI oljljll 

•taLkll SjUI <« \i U p L A a II NASA LuL <UL£j .LJL1I SjUI ,j* *, ?•■! .Ill 

: ^AJI ^ 

j| • ^ * (j-« jjSV illla ll ^.jlxJ Jlill Sjjxs 4 K. La « <r,IL1 1 SjUI .-.IL * 

SjLa J>a.j Jji] j i ■ II J ylfi jkj-cu jAlj c»lj-=JLIj oIjaJU Jilj ^aAll 

tr® 1 *Lh ^ SjUI jjj jjjjj . L*l_^j <ji ^jL~i ,.A Lu» <J(1 a Sjjlj 
<JiaAll <iL^JLj ijjLLo ol>a \ • jljiaj J*j‘l J] ji«j Ifil JaAall iyjS 
*• 11 Sjlil (ji (J>a. (jJjVl oLAl^liVI jcajj jjj .ol^aUI 4 jijil 

4LAUI 4-JLJI cjLAIjAsVIj «<LsuJI jjjjjjjlll oLftj ...-> ^jj j] .-. 1 iL'. l .j^~. ^ 
jl CjLj i . i. *sV I ji ^^liLjjjjill ^a ju. 'i itjjltt 4-Ji.lj ■-.! - J -7 (ji Jlftjj 4 -v .t.j l I 
(J&lfl-u 4 Ij-> jJI CiLu^all 6 J-A (jV Ijluj .(JaLa~ill 4aM q I p . , A lj"a| .-. I ». ...^ 
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1 **. I a . ?■■■■ .Ul'.i /. q jj£. ' Uofl 4_ijjlaJI ,ja <jjl»il SjlLI 

S XA Kj^i\ i 

,j1 olia.1 olja-all Sj^uoJLI itSJI ,j*V ** "1^ 1 SjUl ja>$-ia £jla jG 
£* JjUZ Jl SoajLJI ^ Oi»^i jl -SjSl*^ IfcJc JiUaJ iaJjUl iyLuui 

. Ig x.iunjji 'jb Sjlluaa Jiaj <a-a-jLaJI oljl-lll ^ jayaGll SjjUaJI 

^a l .A VI a I .A all c LUi. (J j]l Gjj-uajll j-J-C. <JjSll Lc.JP llua^^JLal dljl 

. .jILH 

,jl 4 > lUt I SjUI Jjx <LjS>j-a 4 > l*va Sjl i,iu ^jti~ i n > i ■I jJ** 1 1 * \* 

^“11 - j -■ *«ll jjjjiLl a . a alj "II o I j I I J^a (j£-o—u_$ Sj -r> n J^—a. “ 

liA Jjji j fl h"il 3_>aJ.I <la2j (_$-* 0^ 6j -0^ (^ fc 0^-*-“ • Ud3 ~ L :> ~* 

^ l-'-*»~ > j Ci l » ■ •■■■*- 6 <t nlhtl SjUtl (^-a !.^ * (jl J 4~i a l lj , jjji-lll 

• *•-«■ y -S alUt I SjLLI JjiiG (J jll Cil nj a a - a JI jLaJ^j -Cilj-a-11 Jj-a- Lf® 

cil-A^lajj>u]l) ■-■ !. Machos ip-LLI jljcVl ,>a Lfit 

^5jj llAj .jlll — jJL.oLfljjjlj tolftjjjl ijm iCjLAjjAii — 

a alU II Sjlll ^J| 4_ujLail ts3-*j tjl J-* ■ I_y^ j ~ a 1 1 £ j_$-aJI j* >1 * 

^0 Laj3 jjj j/l J« ■ ^ dUa'.l l iSlla ,jS-aj ?idj^L jULi CiUaLiii ^a il^iUI 

<AijUJI _^u‘G JjJ JAC. 6jlfl Lafl oJ^fau <dlj ^aj -j-oJI Sjf^aaS oLaxu*aJI 
jajJI 6jj-^a oL^uaJI <U i JJ*I iWj •f'j^ 1 

.-.I . . ... ^ J^al ^c. dta-JL <.-%l.a> 111 V Lajjj , 4a Iht I SjU.1 Jj~i< '» ! J-* 

.--a 4liili ,'i^ Sa ,jl ^yjj Cj l-aj m^l l jT 1 V Lajj .^ajll <jljJ (_J- S jjjjjjjill 

LiUo-a) U>^ J> *_a£ J ■f^^ 1 O^-C 

.oij (^1 ^ <JjS ^Ijj] yla SjjSJI 

Jj 1? # _ 

lift) -J^~'ll ■-■" ■*■' jljjj 6jaJ.1 j^J-“ 1> UaAJ Lv“» <GI ‘doo-iLa 

tj -v t I J a a »^ 11 a 4 , n ^ 111 I <CijjL=JI JLall <- a J >!">* *** 
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<^J K 1 ^ IS* f- i > SjjLUl 6 j-51Ij 4jjIjJI 4_c,j^lJI jLjJjIj 

,4_Jlc yiGl\ Inil pLAaJI £l^i jljf^j u *'* 

P I Jji ,J1 ^^flgJJ V Q-^1 (Y • • 0 ^jujLa^ Q ij^sl I <JJ_L> 

^jll Llij^y Q ii\S j^-oj fttl ij 1In^iI JajlII G60r96 ChdpHn ^iL 1 mu 

< ft U"w> ^jjC. j Ann 6 j i j£ 11 auJ I jl j j l <jl JjJLj — X A J J_*J I j *7i 1 u jJ-ua 

£> JLA ( j_Lg jlli tj J >^| 4_uclj-i 5-5U=» ^ If. (_gj1 jllxll Ol^jJI (J^ « q! » ~v~ 

<K\l Jj_juu| C_l5j 6 J^ft-Q jj£. 4-ftl" ^ 1 yjljlj 5 A Ikl I 5iUUI ^UM 1 <C-5J o.i l I 

* <JJiU 4jjUal I ^ t-. j if j jfl i>*>H dUflil 

<-jr>J-Sj ^jlll 6jUI dtj-L-u jji A^"i ^ la .<uj j - JUn 

4 tt Q \ c_>j-5JL <L a 5—1 fl_a» jljl jIa til (jjluJI g^*aJI ^-a5lll jxJaj-wJI IJ-A ^y 

jrknK I (j ol-ltx«^al jjuc. J*v ft .A" Cj L> j iK j-a1I1 ^j| Cj hf 4 j 1 11 J_=v I Jj^oj .<,u!j> 

. ^ ^ I SjjjS 5ia j^ * A ft ^1 1 ti-% | 

• ^jl^ajJll ^oSlJ j^JqJI (J 1 ft 7i j I ^-Lc. jJ-Jjll jJi t w s_)_^JLM d^JLJl ij-A jjj 
*£ <j| JjJLij . Jj-<_u| Ll5j J<l »ti-J 5-Lal jut ±i jL^jj V ^ s (jl (J. \ II <jj1*L£ 

Jjua 1 yjJ 6 J_A 4 a I IaI | 55lioJ I jxj%i I j t"i> aj » 4 i <ti J^ut» J_^wjVI j ft t I I 

jxoj 


Cil«L2bJ ^j-lc. jJJLOJ < J J-a-tl I J t tl -x u fj^ua-x-o (J l^-°J 451 j SS± *1 

^JI L^ij_=kJJ ol A JUUtt aJI j_jia Jl5ill ijUJlU LjIaS^JJ . LfLxlj <J-0 ^)14 J_oGj ^ I ^ 

^L^jLftil ^jajU-uSJ ^5 jjil jLxtJ 4-0 J.S Lo j_o ft Tv (4 JjSI I 4 , a >J I. r 6 Jj-5-q j 4 _SUq 

Y * * i ^Lc, \V — \ Y jj-o Luj^U 4 Jj^5j llu j 1 4. >n .*j 1 lI 4j^iftlI 
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yliC, jii 


„ e 

w u it. ~ t< aJLuj-c 


jjjil! <LuiJaA 


(j I 4 i i ii nj] I Cj3 I n~i V I 


ii jjj ,,(J-ij-La JIa..^ 1.1 SaL Lij^ J^-Ji J-t=i 

p if <H 

. ^j-ca l I 4 )mii ^ \ ( I ^ In t t.i ft i I 



<Li^jll jlj£.^U ‘Ljjjll <ta.nlnl I 

1*1^ i.u \ V i tSv j \ i u 4j (J^a» I l>> ^jUI CuLiJI J\ 1 Min i £ji= <\\\V ^ 

6I (j I JOJ i 41 I i y^J I ( I nl "' IIII) li^Luj JJaJ _5 4-u aLai I i_i t . .n <tLk la ^Jj 
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„iUjlj .(jjSJI JA.Ij ^L.<| V VI 1_J £_a J1 IA ~i~l OjUJI 1 <■ ' a- ^1] I 

» a 

oA < 4^* 'OJ^I jljii—I jLflVI J[^ 4ili 

UU^ 0^ Lf® ^Vj -U^Luj j‘l jLaSla . JXala 

lj-a <Lx I I I n (jSj j>Jj . LSUu Ijji jjl jt-jjj I<J <1 ij t a <La-iJS j I ~ A I li a , l~,<l ... 
cr*^ oLaLl£ <j‘i ^ .,^^1 Jlj ^ j*.,... a~i II 5LU ji Lelaj Lojiuo culiJI 

j-i-t <j)j j j— a-lj oi^l <ji o-b ‘A j*i ^iJI - ^,|_t ^ Hubble JjLa LaI^j.1 

J-^b ■ bjJL^ c«l!JI ,jl jV <wii jjJLiliU oj*I - 

• (£J Lujj <laji ,j*l g- uiv ll JjjSjj jjc. J^ln 


JJ rtll lj ^Ja«j| jl'va’Sfl AjjIu 


uA^ L)\ .SjJill £jL £jL ^ji 

cr^l 4 ^ **S*^ i*-* i-iA 1 J-2j 45-^-J Cy* J-A^j jjt <ij‘i■ *..n 

V * ‘0* ‘ ^ t®b^ i>° U^j - fjlva I I jLa-i&U Jya.lill Jjl^ijl Cj*- ■~ , *^~ 
.ix&j Lujj .Jjilxul.1 La oSj ijL^ll <iliulj JialJI ^iaLu ^-fl iujLaJI 

•^>^1 4iljSJI ; ~i4^JI SjLe <il!£ Lajjut vjlj 


■j] ^ 05^' ^ oUJIj SjLcJJ 5_JUI UL5&JI Sh ^ <_^J| LiLiSJIj 
iiLiill aicj (jiLaiil ^yjl JLS». ^Jj <Lij jL&JI 5j_i J^eG , LaliJjL^ 

' ~ k ~' 1 4jtliJI 5_ajJ f^\ iVj . I -V L ,.. » . tA~i i ia-jjaJI 

6 

A*- .La.^1 iiLSSJI Jj Jj] jijiiUj . Ljl^J LjLa^a N K.T. 

tr l*j cffillj ^I Ojlill iAjl Ij] Ijj JS . JjSU 6JJu>2 

Jj-Laj jjJc _>A.I J-alc. ^kjc. 

o-IJi u-lc-i <Lujj_LJLS (Jjjla. 5 jSJaJI aL^jjJI « N^A ^Ijj 

oii .dlj jjj <~' aja ,j>Si jl ,jjjSJI culail j,L Alex Pilippenko j<‘- 


336 



CjLlLcjC. JAj JI £>JJb i xfll ■..-?>■ 11 j^SJ i ^ 1 rlf u >-a J JX- 

X ^jjz. 6 J..iJ>-> o Lfl L t-jj-c j <Juqlai I e I y~n.r ±J I v^jL^IjV' ^-S A 1 Laj_s jj^_i_uJJ <JjQ-lo 

, ^ <u_i<A.i-u 



$"JUi> Jr. lijj jjj—JI 


I J Jxi 5 Jj*-o q e ~sl I 5s* i jV f ^_yu liil 1-3 ^ 


;_>£:) ^kl\ £jJUoi vjLjJ^Lxl' jliU^S 

Jjl — <JV I i_Lx=>. jjj.-n — V . . Y ^-Ix. L_ulj 4 -!i-a.l-L; _jl_i_^u_a o-l^.1 jjx 

e 

: L_uL <111x1 ^Ul CulHI j-LLi) C-^* 1 ^"^v 5 • Lujib ^c- L u-u a I 

Lfl J_> Jjj-j-ull La J-uaj oLiLaXj WMAP jJ t ■. A\ 1 a J jl ,i;.it *L,L>.J £-*1—U T~ j-i- - V -J 

* i 

aj_S £_a 6 J La 11 Jj-i*j t _y- L3LJ Lu L i la. -3 ^ jl j-u u I JJjCLi J-l. X .a /j ( 6 Jl lA-jJ I 

^__u j-xl I lV. 1 I IJ-A I j Liuj . (ja 1 j I Ci-» Lll I (jLa i <j^5 <xl L».j Jcai-ud 

IjjJ £J1 I ji I ■_» * L 4 <a l_Ul I CajLS Ijlj . 4 I L l I cQ LLJ j 6 jLi_ 1_X.L LI—1—^.1 &jl—ill 
jj-oLUI J-4u=i Ij_i_uu cjV I— ft. . i TN .V I Jj£ ^^jLs j>L-* i^r 3 Luj ^ -a Lfl 

.^’jjVI 
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_jxLo uLAaJI ,jl £ . r ,LjjLfl tZj+x^a < ^j« i.'i jj jjjjSJI .-.'I^M I_>laj 

ialjSJI .l i t , a jJLjJI <LsIj£ (M) 1.^ > «j| (jl 1 uUjj . Lu_>2 j JSLiJI 

[£2M < 1]. ^ya Jil jl JjV 

tAs^II Culill jxfci ailj £2M n -> .a jjjSj ,jl _>jAa ,~n£ ^yic. Jj-adiaJJj 

• (j-a J5l ^£2 IjuoV) JOalLI /i^ll 

fiM + Q Lambda <1 

• Oflill jjjSj (jU Jj>lc J^a.j (jAljSil ^1 j-llaJ liAj 


Alkali AiUaJ) 

Jn» i j LJLu 1 Ui I A J jjj d i.AljIil 6_J-S d aIUI I dal Lll ■ ■ a. j«~ || l 
Jj 5-ujLaJI ( _>u£c. JajJI yJc. 4-SLkJI aia Vj .6 J ■•<! ! (J^ujUII d ..M -.11 

frL*"* 1 (j^ - ^-*'“1 1 1 " n ‘O^J ~ (j-dj • fjkal l I £jj*j (jjJ Jj-i-j 

J-* ijl-f^l I j-* (jl ijl IjJ (jS^J I j-4 (j-a jji^l (dl-vr, ■ •! ■■•^j) < '«" 

(jl ‘Jd- di I n Jj-C (jl£aj £jjdij ^ «illj jyl iL^Ai . I .A.I LalUJLI SjULI jlaaji 

.jjl^ajJI k-JIjS Jil jjc. <J j* i * a <ilkll a j-i jjjSj 

IjA (jk AdtULtll A^UaJI 

•£jjAJI 11 a ._»Lo Laikil 4-alkll jiuxa (j’l Laj-i 

LL ^oUJI (jli-ajll ^jU. £& ilaikJI <_SLU ,ji ijuA jial <6Jj-ill yij 

cLAftll c jc. ia-jliJI j i i /i «d k«i ll <ulL> «. i U~ ■, ,~j .<*Ajim j I j ~.ij 

« a j j jA o Lfijjj Lxuij oV ^ a |jv I jjJi. Lj j »f fl* j | 
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O' C^i y 1^*11 j l "<W I 01 (J-Aj Sj-LaJI eLuVl j-j j I’■- .-I I lift LJ . >«■ 
(ji*—dl lift ySL, ^ ,XjVI aXiil j^UI J,V 4_L_JI 

V jjS ^ u j «.'.' ■" LUjilij <>» (ju ^LiSjVlj 61IjiJL u .. l...-v VI. 

^SLoi l^j <L*_* Lf Sj J ^1 <ol_>*J.I jl ol “>*•* J>“i .jjLj^uLi 
O* 6 j-* tr^ 0^ O' ur*-^“ IjLl . LflJLiiSI ^JJ S^U. <_«!: Sxxc. Sxaa. 
%>'V I ouiJI iilfi Jlift Ja «olj^J.I Jjj jj^JL j»-Lail ^Ulj jr-j^U|l 

JJjLi*-! JjJj 05WJJ J-ft < ’’ JL jJallJ <01a £_>i J_4 <Tgj^kJI Xa. 4 Si J ft 

? JjSIlm 1 I ^ jjlaicj JjL 

jiua Aiailll AiUa 


Of^ .Jwaio J. li. Oi^ ^ ci x^U jxiL, Lk>i 

*> ^.H 5 S J U* JiU-aJI .villj ^Jt SjiLt .^IkUL .jli^l olj^vj ^Ixil 

£ ^ 

. I »j J -» . J *Li . '_' ^jll jj^ill jilkuL SjLII j^k I^a XiV <<La.j_aJI < ^ ■ al l 
Jilj jjJ] jlj n~i 111 L Xii3 jjl j 8 < «~> ll < k 8~ i <LSlk ^jJe. ^ i .’■. < ( 3 a**> L« ■*•■ '■>• 
f Luoill J ii . <•» o^a. J£ ^ LSUall jlij ,ji Xu .SjUtl oli^aj < ^IfLe^! .^J! . cKj 

S(^jLuulJI) < U 0 1 jij (j‘l JLlft Ja Zjji* jxiUI |J Jt J>ill ^jj 

• ^ <«Zv uao J LliLj 

^J-J-aJI -L^JI jjLi <<-4 >LaJI < \ I * >i *ll I ol jj"t t o \ y\ | j r 

jIaLoj ••• 0-“ ul^; O' a^jil ^LiVI 

<LLS jxt lilii <jUa - - La 1 'ii ,aj ^1 <J jjSZ jSJ 

Oj^ I d L ‘ " ^ ‘OVI <J^a ^jU'i.h'i Lo liftj .^LJLIj] 

^ JXajJI 





Ijj-o Hideo Kodama Laljj£ < \^ • ^Lc ^ 

aihj-o ^j_i_^]l o-i Li] I j Ij^ii I ^Jx. J 44 JU ojL^j . I LaLUl La Li^ oVjLjJL 

:<jU <<1LJI 6JJb .4 a lflfl 

sS e M 

Lfli.UJ LLuaj cIJIaj 4jI 1 a ^ <_i_o^J I oLajLq_JI iln i l i nt 

JISLaVI o-iIj) i <Lx ^j-ic LaLVI <JJL qL-uoUj j i a *> <^jJI ^uLaaI 


£jlA&A Li jji.J l£ LVj La_> ‘t-ia^SJ I 4-jmJUg] I jjjo I J) < h\jaJ I Lo | 

JUII j-ja Jji * a (Jxlij ^Jl a JLaU <_iaJJ <* nU.1 Ij <11*01 JSj £JjS-a-i :<j| 
< L_ixlj_fiJI oVLaII ^Jj .u -- J a "i -v 11 ^j-oj j. Luo <JolA111 1 

LuLfi << LiJil i-uV 1 d « -^ -s.1 ( ft J > ... a ill 6jlxj^ jLli 1 ^dlXjJLj f Jjjij^-lll 
^ ^ * «“■ I J I -y * <_Lii I j 4 A1^_a La LLflj-o j Lkl I <11^ V LuJ I ^ja <J I " fl * 

g-iua^lL <i-oLl (<-xj^S qUaIxa ^yoLuuI 1*1 <_LAmi <_5LLJIj 4 Lq\1 I 

<aLUIj ^ l J. *I>y 1 jl <jLn <1 qAjJI jl *^oSil ^ IjA] I <laleJJ LfcbJ I jLiltVI 

.(“hulkil 


A^Ual! &SOk ^j jtS 


4 ^ I" £ j_A La. <iLLJ I jj-a ^jL^lV jOa_a j i/pUl ^jjSJI OuLaJ I 1*1 ^ I 

ci J-a i L» <jLS Ll ‘La LLJI ajjb < ja ■ojSII-W ^ Jj-j-t-o ^ j-=h JS 

<jl ^L (LiLJI IiLa^ LjIj_aJI Kt ftl*>ijII JjVi J^jLill j^n SLaLLJ I ha*\ j^jLaI 


^11 a*% 1 £_o ^jLuuj jl iJ V 4 a U a LjIgia jAl J ^JJ ftjlllj iflLLU ^11-ft.rs.V I I 

^jji ftjj^x j^ <a lu i Jjjaj <uI^qL ljLj -4 aj u > 11 j^ jiiAjiui 5 j <iiy ( 

La j U. \ a <j| ^_lc ^jl^ajJl Lj_Lj IjJj • Lj i a S~\ jl I (j i il^*i a i V (j^l « I 

^1 I jl <6 J J-x lo S^aI Jew ji-jJ-Li Lijj}_lLu puua.i » L*S . IjJj <ewl^j LaLfl <<ftU a 


Jl. I j <5 LL j) ilL il iul£L| <aj jjS j 
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IjJIal J^Lk <ulkil iiLLlI p.±c. Lf dc. j] j^L\_iijl (jAaj JjI ^ . 

t j jl Damien Easson I (j . A jk_aI 1 <0 jjlLI <LujLsJI JiLo r- j j.a ] 

jl^ y 4-°-^ Gu - Je - An ^ 4-*ij3 tiSIJI 

L^J ' 4 ~' » „' J K $ UjJ^a-a (_>A3- a -*J I JjL=^J < X • . I jilt jliJjli 

JJjL- i . iiH oLa JJ-3 4-ajlillo ,jj^-s 4. n l kt l ‘LSLkJI 1 (j ilf J^lka La /jU ti j at I ^ j^oll I 
• ^ "'~ l Is L^J- U^ n i<La.jlia ia^ikla SjLltL jjSJ I juklj (jjV Ijjiuj 

Lfl Cx^i ‘S-jL^ ^] U\n\ aJu J^aki _ii*J E=mc2 £_a jlitiVL < ljj> ^ jiiS] 
l 4^- ' ■ (<L tJl~i t. I ii J Li. I j P I, LSI 4 11 g 11-. I y Li_iLa_il ^ I (j ...VI ^Jc. SjjJjJI I . A * ) 

SjLail 4-fjLaL_a ^ J_4 0^.1 V ,4_aikll SjLtl 4a. j 'li ji.jLtl I j_uL J-* j 

SjLLI ojl^ I jLi .<1 jU i£Lu_a iIj Lm . Laj^j jl SjLoJJ SjL-ia L^jl j| 4 jjL*JI 

^ 1 y ^4-^VI ^jl-i''' m~i 4-jU LjLxJI SjLtl ^jj ^ < ?aIUI I 


* ^ ’* 1 '~'J O^L^J ^ aVl jLc. ^y> jS-ldaJI ^'St 1 

^yj LoSLi V I cLla-uu I 







5jSl^i AJbJI Ajjlaj 


‘•■red Hoyle Jjj-a j_>fl ai ^jJc. N^Al jatx ^Ji ^jjjijJI Ija jjt-~ 
O^" 1 «S>5uL*J.I <JL=JI jr (jAi Herman Bond, jjyj 3!^^ .Thomas Gold 
5 j. 5 . ~> .a “« ilLa. ijl CU^ c£*i «vlli jl .(jjSIll Jaaj ,*-0 aS-lLa 

3*- Lxx-JjJj 4-jSliJ I p Lijx&H I ■ Jjuoj I . 4 ialA.1 1 £ I « . » | . i l.~,~^ l i j 4\jlj~ /|j 

• 3>^JI 3UJ ^ vi l ax ll jLaftjVI Lx J 4jjJalll 

L^ULlII ^ j ^yil I JjLfl j) \ a a 11 JLail jjfi. 4 i ft I ^ 

3® 3^ *3^ iS*"** SaiXjJI ^lallll ^JaJLa ^J_ii A ^M ■ X aM ,. .htl. \^^*\ 

J^ ‘ ~ ‘ . ‘ OdJJ a3j. Cil j-=>-l I q-l .ajj oil j t j-a V Jj I j Vsl .CjI^=JlI JiLi_s 3 ■ y 3 I 

3j .S^JLjuwJII 4ll "all ‘Li'jlau AjVi I t A jj , < n‘iI a 1 1 .**.1 ^J[ | , J^ a la ^ala 

^jj-»JI uJjjj n jii all Ijjb j| f-C-jJ . <iaJjLj ,JV-X IjS"... . 3 4^1 I 

: 0-° ^ J2j •‘Gjilfl ^ylc. JiiLaj 3*1 Jljl JjJsu laj^li .JiVaJI 3* 

eL^jjll (^LsaL Barbidge ^aajjLj .Hoyle JjjAj .Narlikar jliJjli 
iSLLJI 3JUJ VjU. jvj-Lll Quasi S j a~ . ,.t I 511 -II 3^^_kVI 4 .<lat l 

(jjJI ‘ f^iaxl l jLa^ftjiU Sj ji I /al l <±Ja=».Vl 3 * JjJjJI J^La. SjLLIj 

Jj>*S *J^J^ Ji>%j -UJ^I 

£>.LaJi .Jjlio^l olj_>ij» £iajJ J-aJU . k a a .ll a SjLLI Jjla. 3 I" 

jjLS Ijj VI ,.4 _J_jJI 4.. _i . i i .. ' ll I CiXajj .jjlS-aJ^JI <t2j^kj 

.( ) SJ^uUI j^JI jialaj 4j;»jl^2 .ijjLjjiiJI jja^ola SjULl ,31a. 

J^AJ.V j ji ..o jlj_ft_a Sj- ft - ! ... U 5JL=JI yJc Jal-t.all jl^ all { jic. 

3a oLla Sax. jl ja.Lt JS tjaSLa Jj_a J^l Cjljj Sax J-V~I ^ j| - 4 a l ,7.~< l 

JiUaJJ iajiUI 4 a I k 1 .1 <5LLJI 3 I LaS . Ijj~' . ■■ <jLiiil tjjj Sja-o 3 .-^ gj i. j ll c»ljj 

■ 4x1 L iaLL 3^ 11 ^JLJI jaaall t jic. 
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SUj oljSJI Lfc ^1 £jLolll <La_t jlill iljL^ -- ^ 

JiU. t> <L^. jj^j aij .<jjjL^aJI <iJL LgJii a j«~ ...I I <JUJ| 

->L^ L*? cwLS ^1 j-^li oLoia_e. ^e. lLo^j .1^1,-. . 

.Soi^JI oUaLUl JjaaI ^1 ia^ll JjJj WMAP. 

£ 

u*i iAJAP <iLat t _ s -Ij J-5 J-ft • Lvj- u l_ulj LjjAa*. Ij j i » . l JjjjloII lift Cxj^ ■ ' ° j 

1 j l-v Qi VI jjjLli^uj <]ju_I,I , ■■! I <JLaJ| 


: U^; ^ oliiLLa oa.i.'s ^Vl 


Lamda £2 + M = \ 


£2 Lambda - £2 M = 0.4lliji: 

olifiLix iuuljj Jla <i Ki n JjLuj JiLi. ,ja 4-LLJI jkUjVl ^1 Jj-ojlll ^ 
o' t> ^La-iVI <jiLLj .Li^i j'j ...II 

L, J~isi U*lU ,j^JI j^a VIjLa, ^Vl L-e 1 u^L-JI 

cLaJc. <lJI J-i-o jj 

,jLSj ljil£ (jki ajlli <ili£ ciLS .SJaJI ^ .^_.L»II J Ui: ^| <_, J U.-.I Is .L 
J *jj .ijlll <il5£ CuAiil l jJL^a] (^jill) ^jJ^ajjSJI culiJI 

I * * * 

M L^>*^ Lfrfi ^1 <LSin alt ,jVl c«LiII 

o'* tr*^? «41£a1.I Jjiljlll 5iL£ <jc lauuj .tj^a < B ... ~ lift Jc. . loatf 

* IIA tr 4 'aLuaJI ulc- aj « - > i (j-ft jyJlj aif£ a_pi I .-v~. 

f-*j u^l jjUujjS y-Mull <Ti_MLa j^ial Robert Kirshner 

->?vSJ V^J ■ <i n i lia <ilt (jgS Jl ^ J-^(J It , '« r 
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Ju Jil^ill jj :^QL5 The Road To Reality j . A. V I d . 1 ~ < y,^ 

J 4A ) a jjlk; <jlS jJjj LjJiC j^ajl la$] M U._wiij I AoV 

jj-jjLuuVI jyjj ^ *< j i ..<U JI oLiLa.yL &, , t , V > Lol L~. ...'.j 

cr® u^j-o kl ,.. ^ ^y> ._ i .. .-> a tjj o^J^i <fC»UI ji * «■ ■■ ■ J.II 

6iA £jiaj JjLujVI 4-ojiLa oljli (j) ,Sj~«H ftjji 

Ojlillj ijUl 4 -sLj^ !^XJ a <5iL*j 4-ul^sj jjc .-.-^ .1 1 j} . dl*. ...V l 

<j* I if! U^J • Jxiluill ^ j n~i I nj r I , <iLj jjVl <jIaJI ^ya dlljj ^yjjSJI 

" k ^4-^1 I j|j .jjJLaJI cl i A 4 II J^lj ^JJ jc I U" *■ I . t a*i~ d fl l LI I *■ ! K. .«•■ t ■», ■ 
JiLi 4jiLkll jlftj jl_S jjl iCulii^ ajlll iaLj£j <j 'd"m^ ^JjVI ' \ ^ ~l I . .Cr ■• I . A. al I 

u4 f'j I ■>_' 0 Ij Ij-aV lyin ji I jj , „i~ i LJ ^ ,'4j , , i J .IaI n ,'n$ c LAill Jjj-o 

J-V LajJ <jl £-3>jj fc t k j uu u lj£-ftj .ioLJI d . .al l La ^J 

LAjj.*: J5-: oJLS ^1 odkil 5JLLJI jU; 3 ^ SjUI <ili£ 0 lb 
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JS** t+s L£j ,umi <3Lkil _,.i^ l^ii ij^ji 0 vU-» LuLg LU 

t* JcliOj ^,1 l.i+1 JUi jjjiil 4JI <a _, a . r., ^Jl <i»lijl JU_ ;j£i ^ ^l^ltVI 

<J*£JJ <JUa ^ ^.j^UI lii .^Lil U jJTG liAj .JiUL (J ^i^Lli_aj_^£JI tl. AVI 

<J1.HI jjUU JJilj (jliajJJ £jU. 

«* -> * * - lU -J J jM uj£J 1 J'JfJiJ 1 "-"' *JtLa J* :jA jLMI JI>HI ^L1 .j.l ...II 
^ L ~ ‘ “ - 1 " ,SjLJJ Ui&J OJ^I (jJf <SU=J1 jJCLV» jUi ^it LL— Ij| CJJIHI 

■ e iy^> j»*J JUSU t._i% n jJLJI 
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05-S-n jLJUuJtfl JjuJK 

US .^M) '^L^u 4f l»i, <uu Lu J^JLI ,^1 
e^je dlaS -uAjVl ^ ^ JSVl J* fil LIS* ^AJI ^ *-i SLuJI 
6- .dli yUl *_uSpll <> oyl jL^ ^ „ dJj j, ^| ^ jL; 

.JUJUI ^LUIj oljj Jl iJjVl oUu^JI 

■ u^LcVL, -J* UlU cijlli .Sdfcll i^^JI ^aLSu ^1 ik,.,,„|) <j_ ..~.| i 
a^t oVLl^VI 6iA JS ^ laU .<H«Vl <> l_*uS l jX s ^UVl * j* ^ 
<> i^jJI 6^ ^ ^ J <3^ |j Uj xJud] jUi| |iA ^ ^ 

^rn^yi Sj^i ^i 3] jajt_n 

oi c-A »3 Patrick glynn ^ d^L ^1 jwj| ^ ^ Um 

^Luij jj^SJI 

J 51 <^jUil oil* IjJj .6J-# V V ^ ^ js t 

^ uJ] J-i Lu JSi ^1 <SS £^i“ lU^Li*^! Ja S^a ™\ . ^ 

• OJfU jl-lioj jjSI u._^ jljIa-MJ ^ j^j a__>* 

^1 5^1 oilS^Jj .<ujUJI a^ Sj-a TA \ • UuuiJI ^ 5jS ], JjLg 
Oj-W. Lu) f^l jli yil d^l^a^u^IJSO^kdSJSi li» -All 

•(Jttll l U“» j_j.lt lelil jjjjSj <** 
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t * 

<il aIaw! ^J| IJ-A ^ ~k\i) ^Liifl <jj}&]l jjjjill Cjjlj jJ 

1 nInr V / 0 jljJLa t ^Jj CjIjJ Jjaj ^J£. <LuqaJLI I — CjkjijjJ I 

e 

.^jaJ IjjS 

- In .■ A lL LJLa>. U£ jjilJ jjjjjJI (jjiJ <-KJI ,ji Jjjill jl£ jl 

j_)*<i»JI jl oLjjjjj Olij_ii]I ^ ia-y OMi^ jVl I~k — I . ,j« . A Lujflj 

■ Si i-JI i j U JvSj — l^ijJLj ( jilI cl mi^ll Lj-H-11 <_a^Li-u]I Q_a (JjS‘'l ■ ^iiSvnIL 

< n i i i ~i n — 4 mi j i n i l <jj ) j -> 11 £_IL> — c LaJJ <_i^ol_=JI < X .i JUII 1 jj $j La Lit i -a I 
Q-uuLill jj-SJI ^jjluuVI J j*sa~ i l l jJjJuLmJI ial 1 (] li-tV <Uj> illlj) <jojaJ«JL 
Oua^ll clll J)l jl.(jjlijLi Jji Laa.jJjjjJI jJLt <j_JJ.iij.ilA jJtj 

Ijjj - jaUj qJULs :<LLLuil ,jc d .1 .^->11 <CJLa. L jq ■ a-^ i JjjSj ^jJI <oLL jaJI ^jjj 

<jV I <jjajV I cJa> Jj Ij-^Llq fl qLJI <j_a ■•*■! L i -s. t I .-* t a -s._J iQJ -% i tlilj i 

Sjil SjjjJdl <jalj_UI ^J| jjl j\ a 1 Lftjjjj d i u-iLaJI a jjbj ■ .1 .jaN itl-s-M. 


<_fL- — <L» j .i A . a JI oLL>j-aJ I qa n -aI JL*_aJI jjSj-aJI — ,jjjjSII ._n.^jj <jl J_u 

^j^J| <1 , , n‘i ^i <jiaA.ill ^jjlJalil (jji Qjj <j| cLaltll ^gjjt La ^jii-iAlj jj_l£ (juLiJLo 
SjLVI 4JLa. ^Jj J. . -11 <jl \ Y—^j_jjj£i_ll d .....11 ajjb wi nj d .... tLI .< <i>all 

j^j-a LaUj ^jjLuidd 6jlj^ <L^jJj a~JYjlo Lip, LaLaj 


U>?J^b ‘I Lfit j VJsjj <^=lA]I 

.( \ • L ? . ~w , ^ .^ <iisj a jiL JiLi. iijjjj-i oj '-.. QAi.ii Loj 


jni ij .^j_&JI ^jL^uVI IoJLI ,iW I ij_LdQ_l] 4(«~ «v 11 ^LiLskVI ^i 1 

^ji] <—I-Laj La Lc^j <GU < i j _ il f jJl ^jjll ‘dJLa. ^Jc sjjSkJI JJaj ,ji Ja.1 ^y> <j) ^jJt 

olj. A -i.ii i . ~il l <> lift Sjlt ^jc. Jj^jLiljII ^j-zkJLjLxuj .j n j^aj 

# » 4 # 

wX^a | J-j-lcuj , I. a 4>. ) I !Jbhll IJ-A jijVimi 4 _la1c vZjIc IjIjlmI dLlA jll .<111 oLuY 
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C? kL “» iS • iJI t^jJI 6 jj^JI jJlto' *ljVI 

u 3 -^d* u 1 *-®- 11 -<^ ^ijL»-» ^ J^-> v u .<^L Jj 

LS.H Jjl i ^J^' 1 “ iJAAjI lUJLaJ ULJa - Jjaij .Ci^LJI ySI ji ^ ^t.-l 1 

J J“W Ul£U ilAi fj ^1 L-# j-ai ^jJc. J>ii Ljj JJjl . U*_» , Uj^a. 

• 6 La> i i.-v 

<lla LkiV l_>lLi Ci o^ISj -'-i^. ^J l ^L^VI IjJLI L.UVI ^«...~ 

ri J ^ *“ Ci_>a. ^1 ol.aijLill jjas. CiJaJ J,l JjjHj 

^1 <Jl**,Vl Sjl 3 ] lift Jpi J,jj ,Cula. LoS Cuii. L$_iV J . Lift ^Ji 

yjc. diji .<di^vi £_>u fjJi j-s.>j |>ii <_jii £jjii jiift ji<: jij. l$jlh 
• j 3 <iLi <£j»jlll Jjt Ijjftjj LU: JL»la.VI jjli J,l£ li^ Uojfc J,i ^^11 

.,jVl lia jjajj 

Martin Rees jjj jLa < j hum La ^J> > ij* ■ rill 1 '■/»!! - J- 2 

LftAo.i »J J Jt * <->~i~i Jjl Lfrlt^ a j lij .u'ij) Ljl_jS] Jjljliu <Gj ■ m"l I ,',a£|| j l . A 
Ljji: JoalLuu liftj .ftL=Jl J^B ^jjf L4IB JuaJj 

<j^ki ,>> M_i 11 ila. JaJI lift jJUjj ■< !- »■ ,s> jkjc. jl <Ga^ua Jk. ilftjJI 

.‘UaIc. 

tjjjVl f-L . A'il l jjjljAuu lU. Andrei Linde ^jiJ ^jlsl 

^li ijlLjjiUI <jlj£Vl ftift ^Xi jj-a j^L^j V JJjL ,jn 1AI1 

u^i ^r? ^ (j-* -^>LI Ijca-lj Liji Lcuj jl ‘y Lilo lj.it 

. Jj^l 

: <jjS ia^a. jkjSS &xu Lo-o <jLa.l JS.J 1 V Cl jiloj 

{kxaZj UljSJ >-i>uj o <Ji 5 _ail ,jVI ^la." 

. ^ ^ j| La jjjG C&-*± L^JiH. jLH^U <LU 
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J I r\ Inn j j^k ,"U Llj| « /*\ ^ « n i l (jAi 

t'«»!<*■ ^j ,J^, >L Jjl < ill,I j_Ji5uJ! t I j_A twUJcoJj .4 j t f . Lajj-iI^^S 

# , 

< I jj J Jllilil jV ' \fll *v I l> ' jU\L I £jla». I Jn i _jiL*u (jl 

.jjljil <Luj^iUI <jjLii I l ll jl e I nUl I JjL=k La I jl Lg^£-Lo 1 l j L ^kUit 
j i X j ->- , .1 ~i" jjLfl idJj ^ r.j . I i flUtA I I n If ^j*ul oLijlill (j-o l nA . J I cllj-fl 

. I .Ai l V j .tii ^j.i.J (<J]| jyaj <j| aj j i na" <-ijl5Laj ^y> ,j»AjUk. Lu'l Jja-l 

^,1 ^ .L~ ■■■* djjlfLij £ji_a. (j A lA.Vl laj j - Uj - B CiljjlaJ (jl > ji-f-21 V lilj 

SjjiIiX. <j—oUJI JjjJilI <i$£ Jla LaLaJ jljl (jaaj J-* .jJxll tLa. ^j-lc. (jAjjJ 

Uillaj a IJj Laji (jl£ll u^b 5 <jl ‘tfjlSleJ ^ SLii^ ^ oj V * ^ -* 0*“ 

*i i o. > o‘> I -~-lj q- all <11 ^yJI <JU^I ^jJJ (j-ij Uio n l uJ j L$-JJ J-poj-jII ^ Js - a i 
--1 -“‘Ij ,jj£ll £jl_i (jl-J^ll itifk il <-i-o-UJI JjLuijll (j* La Ljjl (j-a-i. 1 i l l 1 1 n V 

(jt £ia-yj (jl ,^11 fcl i.a .1 liLJj . Jj-a-jll <La.Jjjll < * _l l I n ll (j-L-ul ^^Jc. oLijiaill 

• I JTjJ>» Aflili (ji oLla-VI 


l^CtLL 

^J <ii (jj*^ J "The Trouble With Physics"( n ) _^Vl <_.L£ ^ 

JjLaV(j«,ajJ V_$La. jajil (jl t g J I f. <<J.laj Ljlaill pLJaUI <Jjl=J i»t>* 

<JLc ^jj-*ill (j o a ., a ij JjI m il a jja J_jjj ^J 8I III (_j-Lj LajJlj . JLa-U liA (£j-& 
^al jjjS-; tji jkjL IjLil—ulj .oLjJkllL pLsjII ,j_a i_j_jj-sl <^a-e ^1 (jJj <^jV 

;d ~ i j -v 11 < t j 1 a 111 

AJ Jbj i ^ • « « t~.it £ \ -«v ^// ijjiuj i^aLjJl <-ju LjuulJl J j %J J ! N^ILjljuII 

:<jui itLs^yi ^ j£ 7 i,jy/ 
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f « 

i-jjc. ^ j-iiij (jlS^I J UijS O' o ^ 1 j 1 * 1 ^ '-•-« 

(jlSj/^i ^ OL>^ (_yi I J *" J 1 n J Cil aK. l £jA ■ ■»" a I j I 

^a^JI ^ iujUJI jjj£j i .y^alill jUaVI lia .joSJI ^LUI i 

. tf # " '■' 

<CVj . Laojl Sjj^II ^ <_uVI <iLklL Sj^Lj Ji^L ^LJLo ^ jj^SJI ~. ■ -•. j3_iij 
^ UiliJ.1 <£>111 ,jl ^ ,<£>^1 Sxa.jll JbjkiU lioJL 

US -oVLJJ v_jSIj 3 ^ L JSGy iiJlLLI cS 3 iJ| j,jSj> iuli; <3LUI aia j^S: .Jl^L 
^J..iivll — <U v >i,l Jj-o-fl ,_ji •(>—aI_>=> jVI) ^jJ>U 4-uuuJLI 6 >UI J' ■ ..a~ 4 SLUJI a ' 131 ,jSaj 
6 iA coG ojS: Ua.jl.1 Uis^ ^ o Lj .. . ? l l oUuijSJI SjL^j a*2 

t .LuGill <£>GLM J S a.i I I l _y U »- j aJ^ill jjJI jiUVlj > al-» IJ AJ.....H ^I j-it ajoII 

SjU.] Cil- aj ... 1 1 (jJc. |3 j 1 m CiU^luLUI ^Un 0 ^ <0V .j-lJjJI u ,. l . al l 

LfJl vb^* 1 • a1 ^ ^ - ^Hh>W UjGlIj ellii 5jjiJLI ^jJI - LfljjLuuuJ ^1 iiLUIl 
^L-Sll ^ <u. Wio j <UL*o Li£ljJ 4-^jIa LLjl JjSj ,JIj] ,d:iLj u - l -» „ ^jLk 
1 _‘ cr* - ^ is jLlAII aj_ill jj-A cl ■ «" ! a ll nG <Lij_^_o jl l <A >1 .-■« «j ~j j ■ »SM 

U 4 U^°f ^Ujjjliiiu SjC Cca-jJa iujUJIj <JjSJI J^ai .aj^iLI ^1 oUiwiaJI 

.eLaill gAuG cllaGl ._ .< ■■■ » Jjl Sj^l iuV I 4alkiJ 

^b J J J^-^- (Jh L-a!‘.f£J! ISg Ki a ^p^u,/ j LLJ^ ifi .., 11 Js*. -X— ...I I 

■ ji^a// a JJOa. ^ /ji/ j£. jj^ US 

• 0U_yllj . uv ll j 11~ ~., VI l (t~j t . a lj cGjjI j»Sll K .'.K. -. jl ^ Ia 

lt® <u f Aj U SjjjJJI UIjilL oUoIjIaVI aia <>i.VI ^GUJI ^ 

• ^ u^LiJI jJU jc. iajjc. ci i. nl L^GLa JJj £j>j .US_i .„^S1I K.\K.l I jLUl 

J>aG j^JI (SulS^j J^tVl ^ 1^1 LllU. Jjli jjX. _^S| o^ULG 

5jjki Jlj oL^tG .(j^-aSJI JUI jJiil) Lo^GJiU jlSij 

jt-iG t S_ii l Sj<i ^ji jj .ci^LUgJI a j-i (JjVj L^jbUUlj ^ull <l»aSJI K«» I *■. i 11 

<ja.Laj |_>ay 5 . L^jjUi LLuiJ La^s iJJlai J-aGj fJLc jUa] ^ >LaLS LSIjjJ 
.<Jl* .jtS-ajJI jliaij 4 jSj . „ ^Sll ISoilSoil ^ya Jja._jll .. 
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£ I ■ j '°IIJ JLxJIj ( ^]l KjiKj n ( j-o JjjSjj jl 0 ‘I j -6 (jj 

- )lj . L*_o <t_JU 5jiLill oUjUl J&jjjj tS'ill Jiuijll Sjj.ii.lj .4 j^ l «H 
,jjLi oaa jLkJ tf*-* kJlj £*j Kn L ^ - n 

<JjL5 <j jlv. .-.I..Aji ^ n<i*i <i_jo^ll jji j4 

. ISuj&ui JjuoA f-fiU 

^ <3 A ati ."i I * ■ * mi *±ll ^jjKn / ^JX jl 4-U l*\s> J JJ ** fc *"V ^txul I 

.'j^uLuij J^ La 4 ^ Lf^ Zfjki 

Jj l .<1 j‘.. l .~ . j^LUus Lg_j1 <1 1 > Kill 5 J -wyl I a j-i <ol n_i «.i n Jl 4 i fil l Li 

« I I 4_=k_yl ■ al~^ « JJjj ijc. 4 if..UI Cil n J i.i. r JI jjJlljj ,j- n ■ "J J-a-lj 

jkl» ^1 JJ.twx jjjC. jljJLu 4-alt. jt-tJJLi I J 4-iJlaJ,l oljJj-xll 

<JtSJI i4_^_yll — u-uxJI jJajlj ol f. j * n ^ 11 JjA 4 all J ~i^ I (J i fl ”^ w )-* 

.ililjj iulfiV iSlU Sjyill Jji <5UaJI jjl Lcul OIA jla I j (5jjjlaJlj 


JyLL {y> <juljUI Ss=JI Cu/yj// jLlIjLI ^ .-4_i *S ~ $■ 

• 1 / £ L^jjJ ^ “*l_Lfl// ^ JjAl// 


4 Ij ft "ill <1LU1 jIuLo j-A OjL* <jl uJLS 0 ^ -x. A jI dj^ll ^ 

ft "ill 4 tl~i AJ.I (Jlill l— oLoj 4_J1_C. Ja_uj .,jl£xjll <y* 

, l$JZ .OI u'sJl ^juuL illi 
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,jl£Vjll ^_i ■ i. 'i yJI iljiill <5LLJI jljio tjjSj jl t-jjUjill ojli) ( j<A. 

• ( 'W“ 7*1 1 — *^,>11 8 S-i_>iAlj ijl^ajll O^i Jj cLjjl <J j -^j ''■«- c ^.^.1 1 

fi 

■ JJ jJ L^ -l-1 £ IjAII c 1 t~v I ■ ■>■■."" (j| <5LtJ| a >0 I Jjiajj 
La-$j l j£j -J Ijl ,j! , i . r J Jn l / i-sUJIj 4-alHall ijUl £jm\ —0 4 M ... 1 I 

I-JJ** ‘Jj£i Zl^aAjj . jjJji// lsuLaII u-i iuj UJI (jJj-Uj jaJu IjUj * a ■ <~ J_La. 
.<aJ1lU <2UJI l#±a Lu f-i*. u& (J ^uLlll ^jj^lJI oj/jj Ls_LLU ^ ~ll ~.?/ / 

> (j-i (jLiAxujll (jI. n-vj jI ,jljj-ueJll L»jb <jjjl_aJIj <Jj£ll (ji <■ I Ijl 
mjall jl Oiimi SjUI (J^iIjILsI VJ LlaLal Jl »‘aI <Laj v (jjl i d .Aal l 

£-° ^ j_j- Ail l Ij^ <»*ll j £_aj . Ijjj_a_a I Vij n ->~i jjliojJI jUal ^yjj - 4 .-a I U1 1 

oLsUJjj RiL^aj « ■ ~ . II S )qUtl <_L^_p_al I a t j a a II < ill j *.\111 d a I L [ I 

jjSI JTjLaJI 4 nlkl l SjUI Jj-a.j J-il^juj iaj .lL~a *.aj a~ V*l J-a-jl 

** !•> f (Ja-oV (jS ln j (JiUjj .d lA.ftll £jl_i. L a*i‘ii I A j i . ^ a ^j| j "*. UJ », 

<LI_ill 4_$_aJI (jjSJI pliajV <j^.jLL SjJ» (jjSj ,ji (jjSJI JJ-aj 

. ^4 A IUII 4 a l UII ^3,jU J ' ■ A. A^ 


CiLl^jVLdlj jliuaVl 

f LjjjJI ^yi oLLflVUIj jU i/iVI icjj »_l ^> I I I ^jC. Cji I ^Jc I I ill I JJ 

(_)J-^ (J^lj (jl J ^ (^V I d ~ I m > (j ^-aj V O I—Si t-nl l ajjs (jl 4 J V |j ( <j_^U,jJ| 

(jil .(jli^jil (^i 4-ijjAj (jSuu <UaS (^1 ,_yJt Jjj V jLLo^lj Jj4i_a ULUi .(jliajll 
(jl I n Ir (j _n~i i <jjl jj ?■ ■ -~*l .jll LjjLlI III **k J^yi 4.11 «all 4 jJL j. -a! ■<• L^jl ^ A 4 t. a~.l l 
Lulu ( yi . in Lajjii Ijjj^ Ja.lj l-d- l * •>* » (jl ^laj-Mij jj lj|j . I d J 4 I d M) Ilii 

(_yJI iiUll ^SJI K ■ .K. a 41^I -vj ) 4°! . i-vll c-[ i j .cl I j*a*j 4 a. jl 4. I A 'J —J . (JjjlJJI 
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ijl ^Ic. jliJJ J-X^allc. JLufc jjl <Li_a^_J I Lul J- lA. 

jj Iij ILll I 5 -jL$-j V LI Ij j- fl i «^l - (Ji—Q LaUu . <_aI p L^u.,aj I | La^\_* j 
^_fl a j is* >» 1 1. fai n ^1 i Li.*i5Lpu V L ^J L^JI oLL^JI 

jlil ^1 LliVL^a <j^ LIlL tdLljJ .^jlia^JI 

jj_2».j 4-<u LjL^ L| <jI 1 a< j-lxj 4 _Li L=J 1 

■ t U-A 1 ^V .) ^| ^jjj L .u..a }L \ iAU*U . c La^_3 jjl J_A I—Ju_a LjjjJLa_i i lo 

I jjl £-a IJ J SL l L > ^_yj Laa ^-L Lu I <L^.jl I ui-nI I J < ^ jJLL I £* j^-all I £ jlLLiJ 

^ I 6 J jAl I LT^ '—j_s_J I I J_A (J^Lr*. jj-a I j5Ldt>j . 1 A a C. j-^ I (_^j) i ■>■ m a jj Li^J I 

. j^iJJ <L U jjS 

, j? 

<jr*l ^ I^A ja- Je. cjll XSj 

* p k , f 

4 LLuJ I 6 J-$_l 1. . o -i-uj ^ _L5 I LI j , L^_j_£ £ Jj)..c J I ^_ll! A .v.a.A L J I *L u aI I 

- ■j -■ 11 fVJj-A y^ LsV A s„<.Ai7tl 1 ^ 1 /La L^J 1 
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Li-^I ‘*j-» gjl -a -a t jj JLS La£ ,<JLiij 3. . Al .j 3 '•.. 

£ 

*^f Lf^ - lJ ?“ J (jl J^-aLi3JI ^_' l n~ i m JiVI ^jXa^jj I ^^.ft . ....^ i 

j-ft jT jj-aiU jLa. jlial jxXxl ^j-^uL^VI ._ n >..ill .J .a" ,..l I Jjit 

»_u-<lla J _'^ .. ^ » ctlj cl^jSJI SjcLu* ^gij .CiLakLjll ^ ^J] ^jlilsl 

. jJL jxiSl. u - h . -v" >.. » 


(jjjjj i LilLc. jjjj jLit llUaj I j] Lljj jlS1*j 

u* 1 liA (j^ -“J • <-*3^ J=J cs' ^ ^ ftji jJ&S o^J Joili jj< 
Off i> Liiilj lj] O] Jjij .jJlj lift Ji ^.Luajj .(jjjJL Jail jJjJI 

«4j fxlj jJi (^jjl , l^La IjrJj jllil jjl ^ - l^J i oVLiJ 

.jljiJI iiil ^ ill jJi lUjS jrjli xswjj lilii <ji ^ Jilji J,| ^yui. 


J ^ 1 " 1 . 1 I $ * ‘ <a >l jl • lij 't l» I I Lftjic. ^ i I rtj (jjJI ' ■ ' ->■ "II ■ 3Lo~. I I a aift" 

^ Of"^ jjxll jvl. L-kl i n l JLjiiil Cx/^>‘ » (Jj-ail 


V ji 3n (^juaJ )iji/ig lj- 9 I- 9 ofilf JaLjjl ,jjii jjl iJUJI 3« nil 

<d^S JjIS v.ijSwi lift jjjjii nftUj £-°j -ijl n jLji lift niUjJ .jJjuU ^Lxll j l >3l I 

ji -'f J -r k tr 9 ^- j ^* a ' <S I u- 9 '-As-j-H ^jil aift jjk j-it ^jujiLaJI jjjill 

crt J i3^' 9 a- 9 IjJjLa- ■iHjl -“t-Ulj uf-JI jj jjj-.iij IjiLS .Sxxj. 3 .^lr 


4_jJ iLLxj Lf -ol*JI jli. l e.VI lijilflj ji Xa. Sxj-aJI 3 ■ aLlI I ~‘.l ~~.ll 

(4s £.3-*^* _>-aVl ^ lj] ,4ilj c*3y]l 

(jl L-?" j^-^jl lj] f 4 ~ 4 1V Cij_a_ijji JjLS ljL» I t_Aj)_!uj .»(j »j (j < 

JjekI Lujjlj HauLi: IjaaS U ja. Jliij u_jil a ll3 Lijl Jft TSjj.y'w.io 


c 4 ic,,.lcl( [ i*II u"i ^ l^jj 
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Vj .4 jjI£JI jlA-j ^jJI *. ^ a ±i\ i rj j tU L-ul JL ft l i .J (jl 

Cj 7 ^ ' C»L»l£aJI dLt jjku Jjl t 7 i o^f V J^l <jl g- tla!i *.*»l 

fi 

<ij_*JLL j lit il l ^ i aIi I i i tig- i j .<JLJI ^_Ic. a jiiA oLj^ .. I a j «Lu ^JI 

^yjl Jj^LOjil ‘LJLaJI 0 jLll]l n.li .1 »<ijj ^ $ . t ie. I 11 1 I JL^VL 4jjli-o (juJ^JIj 

< I Jji j u.a Lljj_U <_^.lI jj 4 a i 'a 11 jjLjV I jl jJjj <dUj ■ 5 Jj . J ^ ol. Ui » n j Jjl -A-o 

> (£j 1 <ijl tv, n <"nj-wlI u-fljLxll ^I * a.~... t i oujjLil ^ia UII oLiijl «UjL^ U Q_£ 


V LllU L^jLijju \ i x i jjl (ji xJLj . <_j_oj_JI 1> le >?- ♦UiL^jjJI Jj-oj 

Ji_u£u J \ ft *i i nl Ij .^JjVI 1, $ l.?wl^o ^^C.^11 cJIjLoj . LAjLSjI ,i u > 

J_^.l^]| jjLuujj <j| ,1 ■ l<TOlLj ,£Ji 1^11 <jj( ii f I Jj fj 5jJ-L2k. V La i SD I 

( * tin ^ 1 ^-%-rt « JJJj 4 Q lO -vl I jJj| i/*> jiJb j *ti ill .^LaVf ^Jj tllj A-J 1 J J « /M 
gnu 4_oJ *Ci^J La^j .£Jjl^iI ^Af.I oLj*l tuA ^Jl JLiljV I J) ~k > J^j-a 

Lli £a i V LLj^5[ ^jC. £jLa (jjl jjl jLij La SjLc. ol * A ljJLc^U J~aJj 

illljl . I— Jjl < \ If. ^ A ijj 6 J)l ^ J log« a * V i^JLUjJ . 4-Jj <J j 

.^oJbJI ,jLLi] I J^lja La ^ IjIj V 


<LL5 ^jlia^JI ^jLill jAjij JJ Jjl oJjLw r^J-t-o L a- i - fl 

jjSJ I CulaJIj l^qjliLia jjl j| .<_J-aixll ^JjLlu^II ‘LLxjj I^j ^yj i ft. 'i U 

JjoJU Llua Jj_aJ I jaC. jiiillI ^JLtj a Ijju-JI << alkl 1 6jlil^ < LailrJ.i 55LL=Jlj 

t Ai A IjjLk. Jja . L&j-ju Lj 1 a yj \ ^ ^j_o ^Jj LiUI ^^lc. 

^Ill <oLjhill Ji A.*ll J5VI ^Jc ^wjLlil j-* li-A J.A p lj_j 

— l nl\ A,n*J < vflU’iai Vjia. jxjjftj OjLS IjI — 4j| (jg jl ft*if I S^liajJI p IjJ La Jl > Li aj 

.J-allJI 


J5d 




S jiL\ 4_al£ 


C->^ f^l <5jJa Jb^l aJu ^jil 

*j~ <L ^° ‘Sf- £ -J-^>J-0 <jJlj-j-a.l i*_>jaj >_il MI~$1 e Iv, ■ ill ^ ■ . “. " 

, V U^U J^Lli ^ Loiuy ^-...m 

(o\— 

jaLj iuLua. jot jjSj ^,1 SjjJsJI 4j_>kjJI Lf lc. 

0 *1 * .4_JLt o UU- , 11 (_yl.lt <Jj_>JI aJA j±jlij 

l-u> Cli .iLji. oJj ,_yllf IHiluui (_>AaJ J^LJI s^i .,||-.. 

J1LJ.I (^a JJjJ J>LJI jajjjl Jja-o Jit <jj_)JI 6la uiljll tfj .JatlJlj ^LalfiVI 
Cy> iS^- eLSJj 4-jll£aj cLLal L$lSJ m.m..,, -> j pLJ^lUI ^ dljU I I J ,X 

^jJjSalJjIJI glliij <U uiUI jJtj SLaJI ^_jkj .JUIj <ojJLIjSLaJI Jiu jiiiVl 

• 6 1 !- 

t5j-=-l <-“■$-» O Ll LxjjJ I j f <~L^cu, JbJa. £ jj^l ,1 1 .7.~< l J~, 

(ji Sjjj^. <u ^>i t oSajj .ioliL# jocj iJL <juj 11I jlaVl -4 jJSJ ?. .* Vl iJL. 

.iilLuiyi £Jjll ^ <J1L» iujl Jill l^ll Jic Ja*l 

tPi JO** j‘ rt ~ *~i V Lubu^jlLI ^blill JjJ 

• 1 >“J* 1 <lj_)kll jjjaj Loaf ^lU-.nil Jj .. ..—.A 
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O L*_a l_2»J Li <j^jalil e 11 j . a 1 1 Ml , ,, | 
N'UA ^.L ^ J*l>a <Lr il_>jl J^l jJLc. 

Ij-Aj i t l ^j'iK'-a ^ILluI ._u..,iU jLS <jla_JI ^ 

• jJjVI “CLrwjjlal ujlj^JI 

(ji fAjinll 

tSjlfill ^ic. ^Lc. 

*L>k-* f L^ifi jjjc. jkjJjt J3J lii 

jkjJI ^JLaJI 6Jj_>=kJ 

J «tL*i :v_>jVI :Co^.j3 <1 j*.- 

• ^ *“ .1 J <£ jj^. OfiJIj 
•JjS J J^exj> 'ji ^yjljC. 4jC.Lla.tflj 4jil£II Jjua'tfl - ijejjLUl ^ 

<jl>^ -J J "*'" jXJjlj jva .,«.a — 

Jj£ _I ^j-ic n , l ^ f . j* a ! 4 jt M jlll ^Lwill 4 ir 1 ft~i V I L |j . ^yi — 

• JjjSI ji«i (_ji jil _>jSI iJjJLjil — :4jaUJI iaLaiJI 

<>» JSaJI *Ljji - 

j _i4j~ II I J ijjlall! ^}lal — 

• j-lL 1 i 4 1 1 i.u J a 1 > 1 1 ,-, t 1 1 ■■ I ... | — 
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jjilC- Cijc- 


3^LLaJI 5j_S j iijj_c.Lkll Jj-A_o" ijLlljjj d j^Li - 

<J tfcj J £^“11 sjiLaJI 4 j i«*» 4_i ji.--.hj < 4 L. ... .1 1 

"c^ 1 

• (jljjJall 4 i » ,. '~l ft , ij .Ji (J^ok. — 


■ S_5-* L5i I 4_iijj£jl (^jjaII 4 k * ■ ."^ * ji I. — 

OiLaJ .1 (ja fj-i «<-i-i.ujjiJ Ij (ji u-aii jj-a-a — 

.^jdl 1 1 i-> ioIIj 

^j_JI jdkJI 4a^ (jj ka.jljA^llIJ Jj II 4^ a .^1 Ij J ~ -J-- — 

■ 4jJ jt'"l l 4->J Lwaia V I 49_i-> i <-> (ji iiijAuii 4 jjJo 4-.a.>*j <U*jj a . --. ^ji V j‘, j 

4-iUUl (j-lnVI (ju kt I (jc OjJ-Li yUl jV^ jkW l ,jc <jl a -yjj (jj — 

ij j . a il l . .pjjaJI t j q * h < a j <( j . jl j->. . ^ I ^ ih all jl ■. aW | j ( 4 a ^ aj all 

6_^ilLL>j .(jjjj^ ,j L jiJ j^j^ill jLiiaj <(j_JJj»La._^S "eljJj-JI 

• W *? ^ '^-aa-jjJl ^ “k 1 1 (ji <U jaluj .(jL (j ^ uj »aJ .-.Vj-."H 

j J lj-auj I J_il 4-ij-mJ I J- . i (j j " li i u I j i 4 j I . m j -&1 I (ji j ->JJ . ..I . al ^ .A 1^1 W I 

. ^.LuiJ^ftJ I ■“« »■ y 


jji SLraJi j ,jj£jl 4 jiaLx (_gjJka 

(£^jt X l)^ 1 *S*Wl j i /i r <■ a - 


I^OJ Lia. _>j ^yi JjLi — 

■ 4 11 ii I 

Cit aK 4 aK )f J (^a *d J ■ "■ ■ “ 
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oLl^" y^sll ^jll^ ^JJI „t - 

>JaV jjS j ,j^A^ ja 'jzJI iutjj .j^Laljjl . j 

LjIjj Jja-U.jMiJI ^ (5Ji iJI tj Ao-a ll J ^Ul jlj <1 - 

e ^jJ| (jJLwJ Ls^dj/ Jl j^JI Xila J , 

Cw'j I Jjjuljij >1^" "UjLi^j JLJ*] I oL^Jl" j jjVl 

. Silall 

«> "ISJUa. jJJI" Jljiz coj JLUSU oL^S ijjui <1 j-ii — 

Jlii&] <AAk jl^j Sjj^. JikJi 5j[£| | 

• ^j-oUl Lg- Ln . 1 n j <jjjjS 1I ^pjjxll" 
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